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Plant Makes Heavy Machine Tools 


Melting and Crane Equipment Has Been Installed Sufficient To Handle Single 
Castings Up to 50 Tons and a Daily Normal Output of 100 Tons of 
Castings—Modern Comfort Features All Included 


ITH ample space inside and & Tool Co., Toledo, O., furnishes an _ paratory to the erection of a completely 
out, substantial construction, interesting example of the modern seli-contained manutacturing plant, com 
adequate lighting, heating and foundry tor the production of machine prising among other features and in ad 
ventilating features, with a tools and parts weighing from a tew dition to the foundry already erected, a 
melting capacity of 100 tons a day and ounces to 50 tons Che company has’ 4-story machine shop 1250 feet long by 
crane equipment to handle it easily, operated an extensive machine shop 200 teet wide 
the new foundry of the Toledo Machin for many years, but until recently has Che property adjoins the New York 


depended upon outside sources for its Central railroad and a private track 


bh ree “ _ castings. The new foundry is the first extends from the plant to Air Line 
unit of a large new plant designed to Junction, affording exceptionally favor 
om =| «Coincrease ~manufacturing facilities to a able shipping facilities both on incom 
| ae @6|)«€6considerable extent. It is built on part ing and outgoing freight Standard 
be - ' of a tract of 98 acres acquired by the gage tracks have either been laid or 


company on the outskirts of the city projected between all the units of the 


j 


and on the opposite side of the same plant to meet all transportation re 








street from the present plant. An area quirements \ standard gage track 


| 
Imr Te »S ‘re be -nced P 21 | oo sat | j . . . 
cCOMPprising acres has een tence xten¢ Ing Into tne cieaning room o! 
and graded to a certain extent pre the foundry provides a ready means for 


FIG. 1—A 10-TON CRANE WITH A 90-FOOT SPAN OPERATING ON A RUNWAY 450 FEET LONG IS SUPPLEMENTED BY A 10-TON 
LOCOMOTIVE CRANE IN HANDLING MATERIAL IN THE STOCK YARD 
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FIG. 2—CROSS SECTION OF FOUNDRY BUILDING AT ONE OF THE CUPOLAS SHOWING STRUCTURAL DETAILS 


loading the castings directly on flat 
cars and shipping them to the present 
machine shop. Later the track will be 
diverted to deliver the castings to the 
new machine shop. 

The foundry does not present any 
radical departure from the design of 
many shops engaged in the production 
of a miscellaneous line of castings, but 
the company has endeavored to provide 
a plant as nearly perfect as possible and 
in accordance with information gained 
by inspection of many of the most 
representative foundries throughout the 
country. 

The foundry building of heavy steel 
construction, made necessary by the 
character of the work and the many 
cranes required at present is 180 x 378 
feet It is divided by two rows of 


— 
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36-inch steel columns spaced on 25-foot 
centers into three 60-foot bays. Even- 
tually it is proposed to extend the 
building 250 feet resulting in a found- 
ry 628 feet long. The building prac 
tically is fireproof, since with the ex- 
ception of the foundry office adjoining 
one side, no inflammable material has 
been employed in its construction. The 
roof, of the Pond truss type, is covered 
with concrete slabs on those portions 
which are not made up of heavy wire 
glass. The peak of the roof is 62 feet 
and the roof trusses 34 feet above the 
floor line. The window sections, set 
in factory glass in steel sash occupy 
practically all the wall space at the 
sides and ends of the building. Each 
section measures 16% x 28 feet and 
extends from a few feet above the floor 


to the roof line of the  buiiding. 

Following the natural division afford- 
ed by the two lines of columns, the 
classes of work handled have been seg- 
regated and assigned to the different 
sections. Taking them in turn the 
north bay, shown in Fig. 4, is devoted 
to light floor and machine molding. It 
is provided with two 10-ton cranes 
made by the Pawling & Harnischfeger 
Co., Milwaukee, traveling on a_ high 
track, and two 3-ton jib cranes made 
by the same company and traveling on 
a lower track. The large castings are 
made in the center bay both in green 
and dry sand molds. A _ considerable 
amount of this work is made in the 
floor, either green or skin dried, but 
the greater part is made in iron flasks 
and dried in the ovens. Iron flasks are 
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FIG. 3—-PLAN OF TOLEDO TOOL & MACHINE CO 
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. NEW PLANT ON DORR STREET AND NEW YORK CENTRAL RAILROAD 
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used exclusively in this section, and in oven, 24 x 30 feet, and 18 feet high. ing when the projected extension has 
a great many instances iron patterns The tracks from the ovens extend into been added to one end. The larger with 
have replaced those made of wood. the main bay under the crane runways. a 104-inch shell lined down to 84 inches 
Distortion of castings due to weak 
wooden patterns or flasks and which 
often is responsible for the rejection 
of castings in the machine shop on ac 
count of interfering with the machining 
allowance, is prevented by making the 
molds from stiff iron patterns in rigid 
iron flasks. 





Overhead and Wall Cranes 


The center bay is served by two 
Pawling & MHarnischfeger cranes, one 
of 30 tons and the other of 20 tons 
capacity. In addition to these cranes, 
which span the bay from side to side 
at a height of 27 feet above the floor, 
two 3-ton wall cranes made by the same 
company operate the full length of the 
building one at each side on a track 
17 feet above the floor The light 
lower cranes are employed for handling 
cores, flasks, patterns, etc., and relieve 
the heavy upper cranes from a great 
deal of this light routine lifting The 





wall cranes have a span of 25 feet, but 
are more flexible and convenient than 
FIG. 5—-A NARROW GAGE TRACK LAID ON THE FLOOR BETWEEN THE TWO 
CUPOLAS AND EXTENDING INTO THE YARD THROUGH A DOORWAY ON 
EITHER SIDE OF THE BUILDING IS USED FOR CONVEYING IRON TO THE 
full length of the bay on each side NORTH BAY—IT ALSO IS USED FOR TAKING FLASKS AND OTHER SUP 
[he south bay is subdivided into a PLIES AND MATERIALS INTO AND OUT OF THE FOUNDRY 


number of units including a space at 


the ordinary jib crane imasmuch as 


their range extends up and down the 
] 


one end devoted to coremaking, and The core and facing sand are mixed m_ and the smaller with-a 72-inch shell 
ser.ed by a 3-ton Toledo crane hand a grinding pan made by the National lined to 54 inches were supplied by the 


controlled from the floor. The small Engineering Co., Chicago. The sand is Whiting Corp, Harvey, Ill. Individual 


cores are dried in a number of drawer conveyed by a grab bucket suspended Sturtevant blowers furnish the required 
blast for each cupo!a Che larger is 
driven by a 100-horsepower Westing 
house motor and the other by a 60 


horsepower Western Electric motor. 
Elevators Handle Chara 


The charging platform is 27 feet 
above the floor and is served by two 
6000-pound elevators \ narrow gage 

' 


track running parallel to ihe wall of 


the building on the outs'de and provid 


ed with turn tables opposite each of 


the elevator shafts serves to convey the 
material from the stock pile Short 
branches extend from the main track 
at right angles and penetrate the piles 


ot material in the stock yard and at no 





time have the men loading the charging 

buggies occasion to cart tl material 

any appreciable distai [rack scales 

quage are provided at four points on the main 

FIG. 4—LOADS UP TO 10 TONS CAN BE HANDLED IN THE NORTH BAY WHICH IS line ind) furnish ! | 

: : . ; P il < 11s ‘ Ca 1ii¢ s 

EQUIPPED WITH TWO TON BRIDGE CRANES AND TWO 3-TON WALL CRANES igen -—. 

checking up on the amount of pig 

° 7 rot! ) scran Y h r } ; » ; 

type cere ovens and the larger cores from the yard crane. It is taken from — see - — o 





1 . rea S levator s f¢ 
ire dried on one of the three coke fired the sand storage and dumped through ches the elevator shaft 


»vens, each 10 feet wide and 24 feet a chute in the wall onto the floor in The sills of the charging doors in 
deep The ovens are equipped with the vicinity of the mixing machinery the cupolas are set flush with the floor 
double tracks and cars and in addition [The two cupolas with their spouts and facilitate the work of charging 
to the cores also are employed to dry projecting into the main bay are located whether it is done by hand as in the 





some of the dry sand molds. The larger in the south bay at a point that will case of the smaller cupola or by a 


molds are dried in a large coke fired bring them near the center of the build pneumatic tipping device in the case of 
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oe 
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RIG. € THE PULLEYS AND LOWER BEI 
if 


CHINES IN THE PATTERN SHOP AR 


the larger. The 84-inch cupola ts pro 


vided with two chargmeg doors on 


opposite the other and longitudinally in 
relation to their position on the plat 
form Che car containing the necessary 
amount of iron is pushed onto a mov 
able platform in front of the chargin;s 


doot \ 


' ‘ | _— 
to engage the axle o1 th truck and 


hooked camp Is thrown up 


then the back tnd of the platiorm= ts 
clevated, a movement which forces the 
contents of the charging pan to flow 
lower and open end 


claimed that 


cut through = the 
the cupola It 1s 
charging the mate alternatel\ 


other that it s 


distributed fa rly level and unttorn 
if ] ! jul Pla 
1] hargineg patiorm 60 x 70 teet 
! enough to accommodate th 
material required for a dav’'s heat It 1 
provided ith a number of sections 
inl track set closely to ethe 
ud | ola tra ! r operat 
r front ¢ t} Ul] ylas 
nad 1 ht ‘ to h sho track 
the cars Ca itched cas ron 
one p tt re t! t 1} 
avil i the 1 lo 1 ha 
oo}T 1) ( t 1] ) 1 
t is po 1) n ¢ to rad 1 
cumstance to vary i the se 
queen 1 h the ce t »p t 
i! charge iced 1 ID i 
1 he stocl | lies 1 , Ct 
} wav 90 vide by 450 t ong 
eithe th ma 1 ral 
oad or unload 
\ 10-tor cra . the }? 
Hoisti Machinery ( € ley 
emploved Va > ties 
round the stock vat neluding shunt 
rt rs, removal « h et | 


THE FOUNDRY 


rs ON ALL THE POWER DRIVEN MA 


BOXED IN TO PREVENT ACCIDENTS 

sand storage bui ding, 200 teet long, 25 
feet wide and 18 feet high. is located 
at the opposite side of the stock yar 
from. the uundry building and extends 
partly imside and part'y outside th 
outer row of columns supporting th 
crane runway lhe cars of sand spotted 
on the outside of the building are ui 


oaded by a grab bucket suspended trom 


the boom of the locomot.ve crane Phe 
and is dropped through hatchways in 
the root \When the sand is required 
foundry it can be lifted by a 


raveling crane or loaded into trucks op 


narrow gage track lead 


erating on th 


La 


# 


ox’ Shy 
“re ty . 
ey we ae 
He. oe ey _ 
va 
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ing d_rectly into the main foundry 


The pattern shop of brick and steel 
construction, 69 x 168 feet, 1s a singel 
provided with a saw 


story building 


tooth roof and a wood block floor laid 


on a 6-inch concrete foundation Che 
eceneral layout of power tools ind 
henches is based on the anticipated 


emp'oyment of 50 patternmakers Che 


window arrangement in walls and root 


jy rovides an even distribution of direct 


light on the floor and benches \ 
monorail suspended trom the beams 
directly above the main gangway fu 


nishes a ready and convenient method 


for conveying lumber and heavy pat 


terns into and out of the pattern shop 
Gencrafe Own Current 


Electric current for the cranes, eleva 
tors, lighting, etc., is generated in a 
power house located a short distance 
back of the sand storage, where a 300 
kilowatt 


driven by a 


direct-current generator is 


400 horsepower e 


wine 
Compressed air is supplied by an Inger 
soll-Rand compound steam 2-stage com 
pressor with 9 x 14-inch steam and 10 
x 14-inch air high pressure; and 14 x 16 
inch steam and 14 x 18-inch air low 
pressure cylinders \ deep well pump 
raises water to a 40,000-gallon water 
tower the bottom of which is 98 feet 
above the ground and which furnishes 
the necessary pressure for all purposes 
all over the plant 

Che power house occuptes one end ot 
a concrete lined excavation The en 
gine, generator, compressor and pum] 
are set up on the ground level floor 
but the boilers are erected on the floor 


of the excavation The remainder of 
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BLOWERS AND MOTORS ARI 


LOCATED IN A BRIGHT, CLEAN ROOM 


SEPARATED FROM THE REMAINDER OF THE FOUNDRY BY A DUST 


PROOQO| 
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the excavation is used as a coal bin and _ foundry 


has a capacity of 35 carloads. The _ nel 6 
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loaded cars are shunted one at a time  nects the power house with the foun: 


onto a track which spans the bin and Waste 


when the hopper door on the bottom is employed 


ls on the sid 


released the coal talls into the bin by is distributed 


cvravity walls 


[The electric wiring, air, water and tached lon; 


steam heating lines are taken to the columns 


| 


Italian Firm Des 


HE well known Italian automo refract 
, 


bile builder, the Fiat Corp., has — slightly 


! 


: : 
decided to place on the market rent t 


a new electric lurhace which tom as 


made of dolomite 


it has developed in its own shops during and sides are 


the past five years. The first of these is built 


furnaces was installed in the company’s lasts for 


shop in 1917, and after it was put into is tilted 


operation new features were developed lwo doors are 
and other furnaces built and _ put of the 

into operation. With these furnaces Power 

the Fiat Corp. states it produced = use in 


as high as 1000 metric tons of finished 
steel per month. Six furnaces of a 
capacity of between 5 and 6 metric tons 
have been built for the Fiat Corp. and 
six of 20 to 25 tons capacity are now 
eing built for the Piedmontese Co., a 
subsidiary of the Fiat Corp. A number of 
furnaces also are being built for other 
Italian steel plants. One of the principal 
features of the Fiat furnace is the 
method of ntting 1c electrode holders 
to the top to prevent passage of air 
currents or flame, where the electrodes 
enter through the roof. With this ar- 
rangement t is claimed the electrodes 


are consumed more slowly, the lining of 


the furnace is preserved, and less power 


is ist while melting the steel Also 





the claim is made that heats can be taken 


rut more Irs rently 
| | 1 ' } 
i ( ( rie stalids Which i cre 
signed = te rm a sealed closure around 


the electrodes can be operated to obtai 

he required movement of the electrodes 

by two screws placed in the grooves 

vlich guide the electrodes and which 
lugs fastened to the covet The 

rotat t th screws 1s obtained 

thi ugh spiral vears connected to i TAPPING 4 6-TON ELECTRIC 

smal] electri notor cont ver | by t] \ 
i tii pla lorm 

\ll parts are easily a essible ior the nect ns 

ry matntamance and cleaning The Star a 

lectrode stands each form a unit which lected 


replaced by a \ cab 


hydraulic power 














niversity lo Instruct KF oundrymen 


The Claim Is Advanced That the Members of the Engineering Class Should Be Taught 
from a Technical Rather Than a Tradesman's Standpoint— 
Emphasizes Management Features 


HERE are we 
future mechanics, 
perintendents, engineers, in fact 
all trained foundry help. This 
insistent. 


get 
su- 


going to 
foremen, 


question is becoming more 


The apprentice practically is a memory 


of the past and the mechanics in the 
making today, largely are specialists 
with absolutely no knowledge of the 
trade beyond a limited sub-division of 
one of the branches. Few molders 
today know anything of core making, 


sand mixing, furnace tending or making 


up the charge. 


Without doubt, it is clear that the 
foundry industry must provide a system 
of education by which these necessary 
employes may be trained. ‘The large 


! 
company can take care of this through 


its own educational system. In fact it 


is being done by some large estab- 


lishments, but even this method will be 


come inadequate in the future when 
the demand for instruction surely will 
be increased. ‘The small company finds 


it impossible to provide its own educa- 


tional system. It is generally recognized 
that some sort ot chool or educational 
institution must be provided if the found 
ry industry is to prosper. 

No branch of industry has been so 


neglected as the foundry Methods have 


been pursued according to — tradition 
and handed down  theortes Colleges 
have provided education for every kind 
of engineer except the foundry — en- 
gineci Vocational schools have offered 
courses of instruction in every branch 
of wooderaft, drafting, machinery, tool 
making automobile maintenance and 
repairing, but ldom is) foundry prac 
tice taught Keven during the war while 
the government fostered almost every 
trade and prot little attention 
was bestowed on the castings mdustry 
Practically the onl | ‘ vhere any 
attention has bee ven to Ivy pra 
tice is m some of our colleges and 
techuical school Wire » tl cugmeci 
should be tauglit the found | ises 
of engineering problem the 1 \ 
of metals, general desten and its ‘ 
lation to foundry troubles and ’ 


of production, in the colleges he usu 


% taught a few facts strictly from 


craftsman’s standpoint He is taught 
how to ram a mold, mix sand, charge 
the cupola and other manual features of 


BY O. W. POTTER 


the foundry business instead of being 
shown the reai problems that face the 
engineer. Furthermore, foundry prac- 


tice generally is taught in the freshman 


year before the student has had sufficient 


mathematics, chemistry and metallurgy to 
deal intelligently with foundry problems. 


The student spends from four to six 





light School Planned 


started 
Min- 


Twin 


An imteresting movement 

recently at the University of 
nesota, Minneapolis, by the 
Cities Foundrymen’s association con 


templates a course in foundry prac- 


tice to be offer ed m evening classes 
of the school. Primarily the ob- 
ject ts to educate those now em- 


the 


more 


ployed im foundry industry to 


understand about everyday 


foundry operation. Reasons are 
advanced for all processes formerly 
done by guesswork or luck, and the 


cause and effect of the various op- 


erations are explained. Foundry 
cost and materials will be gone 
into just enough to link everyday 


practice with desired results. A 
study of chemical and physical prop- 
ertics of foundry materials is to be 
made so that the employes handling 
will their 

imi portance learn 


proper 


relative 


their 


them understand 


and also 


use and specifications. 











this 
the 


hours a week for about 12 weeks on 


about 
One 


subject, amounting in all to 


equivalent of six 8-hour days 


the 


can 


imagine value of such a course to 


a student who probably never before 
has been inside a foundry 

Selecting the proper type of instructor 
ud providing adequate compensation for 
to man with the necessary qualification 
has an portant bearing on this subject 


One of the lar 


Middle 


vest univel 


West last vear 


ties om the 


patd its foundry 


instruct $1100) for ai full) period of 
nine months, or at the rate of about 
$4.70 a day What kind of instructors 
would | iterested in a proposition of 


that character when f mdry laborers at 


the same time were paid $5 a 


eng 


: is ; 2 , 
lay, or better, with employment all the 


vear around; or where molders on the 


floor, with, in many cases, no qualifica- 


tion except a strong back, were earn- 
ing from $7 to $15 a day? The result 
of this parsimony in some cases is an 
inefiicient instructor. The job is likely 
to attract an old timer who has out- 
lived his usefulness and is too old to 


hold down a regular floor in any shop. 


\gain it may appeal to foundry- 


soft 


some 


men looking for a snap; or some 


inefficient mechanic who secures the 
position through influence. This con- 


but 


under the meager salaries provided, ‘the 


dition does not always obtain, 


danger is present. Students taking the 


foundry course under such conditions 
do not get anything out of it; yet 
practically this is the only source of 


foundry education available. 


The only other sources are the techni 
cal 


schools 


schools and a few correspondence 
fostered and prompted by some 
foundrymen realizing the great need of 


the medustry. 


The 


foundry problem from the engi 
necr’s  standpoit recently was dis 
cussed with the faculty in charge of 
mechanical and metallurgical courses 


of a leading university which arrived at 


the following conclusions. 


The present method of teaching found- 
ry practice is quite inadequate. 
The task of teaching an 
branch of engineering should 
intrusted to inefficient instructors. 


important 
not be 


In a university dealing with prospec 
tive engineers the course should be con- 
ducted from a technical rather than 


from a tradesman’s standpoint. 


| he 


course should not be taught with 
the tdea of teaching the engineer how 
to perform the manual labor incident 


to foundry operation. It should be pre- 
sented in a manner to show the relation 
of the foundry to engineering; foundry 
metallurgy in connection with strength 
of materials; foundry difficulties with 
reference to engineering 

The subject should be 
junior or senior year and.= after 
young men have had advanced 
chemistry and metallurgy. 
is department should be handled 

the metallurgical department in- 
stead of the mechanical engineering de- 
partinent 


the 
the 
mathe- 


taught in 


natics, 





of the foundry de 
paid a minimum 
months and have the 
assistants. 


The man in charge 
partment should be 
t $3500 for 1 


il of competent 


The foregoing conclusions were ar- 
but 


» the radical departure from pres- 


rived at practically unanimously, 
; 
i 


due ti 


ent practice it was left in abeyance, but 
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may come for final considera- 


tion at any time. 
Metallurgical 


up again 


foundry knowledge usu- 


ally is gained from hard knocks. The 
metallurgical courses in the schools all 
over the country deal with the metals 
from ore to raw material and then take 
up heat treating. They do not touch 
upon, or at best bear lightly, on the 


foundry process of converting raw ma- 


terial into a finished product. With 
a great school system throughout the 
country it seems as though we could 


bring pressure to bear and use the organ- 


ization to teach foundry practice. All 
the foundries of the country and all 
the foundry organizations should think 
of this seriously and exert their influence 
upon the educational authorities to 
induce them to offer the subjects de- 
sired. There is no reason why our col- 
legves, high schools and vocational 
schools should not be able to apply all 
the necessary educational facilities. in- 


cluding instructors, to handle all branches 


of the foundry industry. Probably this 


always will be supplemented by ~ educa- 
tional work in connection with all the 
larger industrial plants. 
Educational Opportunity 
in Slack Times 

At the annual dinner of the Shef- 
held branch of the Institution of Brit- 
ish Foundrymen, held Jan. 27, Oliver 


Stubbs, Joseph Stubbs, Ltd., Manches- 
ter, president of the national organiza- 
which the Sheffeld 
part, said that foundrymen should care- 
the their 
plants during the present period of slow 


tion of branch is a 


fully overhaul equipment of 


business conditions, and where neces- 


sary install new and up-to-date machin- 
ery in order to be able later on to 
increase production and lower costs 
Those foundries which are the best 
equipped and organized will participate 
first and most extensively in the busi 
ness revival which is on the way, said 
Mr. Stubbs, adding that a comparatively 


small investment now in improved 


for itself handsome- 
thick 


equipment will pay 


ly later on when orders come 
and fast 

Mr. 
ing the policy of preparation a step fur- 
opening the 


idl« 


1D ITpOose - 


Stubbs also recommended carry- 


ther by foundries on days 
for in- 


British 


they are now to employes 


structional Some 


foundries have already adopted this pol- 


iC} Lectures accompanied by prac- 
tical demonstrat are given by the 
shop executives covering metallurgy, 
melting practice, m ding. etc. In sev- 
eral districts a large number of men 


are taking advantage of this oppor- 


tunity to extend their knowledge of 
foundry practice 
Such educational efforts, Mr. Stubbs 
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pointed out, will make it possible later 
on for British to make* both 
better and cheaper castings, thus realiz- 


foundries 


ing the ideal of all good foundry man- 


179 


lists the manufacturers of equipment 
under many including elec- 
trical, engineering, machinery, building, 


iron 


headings, 


manufacturing, chemical, hardware, 

















agers, he said, which is to pay, not and steel, railroads, mining, quarrying 
low wages but good wages ior a fair architectural, etc. Dealers, manufac- 
amount of good work, management not turers, producers and consumers are 
being concerned with wage scales so registered. At least 100,000 names of 
much as with cost of production. individuals and companies are classi- 
It was also announced at the dinner fied by trades or products, and are 
that the University of Sheffield expects indexed and cross indexed. A separate 
to inaugurate a course of lectures on section furnishes references to dis- 
° . ° 
Suggested Curriculum for Course in Foundry, 
Practice and Management 

(1) Elementary drawing and blue print reading as applied to foundry 
practice. Figuring weights from blue prints and sketches, Checking pat- 
terns and coreboxes from blue prints. Standard conventions 

(2) Materials. Discussion of foundry materials, going briefly into 
the physical and chemical propertics and touching on specifications. 

(3) k£lementary and foundry metallurgy. General discussion of vari- 
ous elements entering into the manufacture of castings, taking up both 
chemical properties and effect and final product. Sampling materials for 
analysis. Discussion of foundry metallurgical troubles. Figuring mixtures. 
Melting practice, tucluding methods of charging, etc. Test bars and meet- 
ng specifications. 

(4) Sands, refractories and fluxes. Discussion of physical and chemi- 
cal propertics and applications of various kinds of sands. Common re- 
Jractories. 

(5) Foundry economics. General discussion of defective castings. 
Cause and remedy. Melting losses. Using proper materials. Economical use 
of matcrials, Foundry refuse. 

(6) Foundry machinery. Power, heating, air tools, molding machines, 
nachines for cleaning castings. Discussion of vartous types in general and 
their care and maintenance. 

(7) Foundry office work. Simple records, shop orders and iustruc 
tions, simple cost records for shop purposes, estimates and quotations, 
shipping and receiving records, 

foundry practice dealing particularly tinctive products, listed by trade names 

with its metallurgical aspect his or special brands In another section 

course will be under the direction of the names of manufacturers are ar- 

Dr. Perey Longmuir and Dr. W. H. ranged alphabetically and their ad- 

Hatheld. dresses and principal products are 
ee given. 

Primarily the book is intended to be 

Book Review a guide for buyers and sellers and 

ee — to this end the descriptive information 

11!4; published by S. E. Hendricks Co., '® assist in locating the sources of 
Inc., and for sale by Tne Founpry; price and outlets for finished materials. 
$12.50 ‘in the United States, and $15 in eae = 

foreign countries, postpaid. mo " 

The 1922 edition of this book differs Removy es to New Offices 
om those of previous years in that The ‘Philadelphia office of the Hauck 
the size has been changed in the inter Mfg. Co. Brooklyn, marwfacturer of 
est of readability The new type size oil burning torches, furnaces, etc., has 
is 7 x 10 inches and more space has een removed to 1726 Sansom street. 
been allowed between lines and columns. Herbert Vogelsang is in charg 

spite of the fact that the enlarged - 


page accommodates 25 .per cent more sub 
ject matter, the number of pagegivhas not 
been decreased proportionately. 

As 


covers a 


box yk 
and 


in former editions, the 


wide of industries 


range 


The McQuavy-Norris Mfg. Co., 
Louis, has the plant and 
ness of the Wainright Engineeritag Co.. 
Ind., of 


St. 
acquired busi- 
Connersville, manufacturer 


piston rings 
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Making Packard Auto Castings-ll 


The Cylinders Are Made Entirely in Dry Sand Molds. but Green Sand Both 
for Cores and Molds Has Been Adopted Successfully in Making 
All the Other Castings Required 


O ATTEMPT is ' 
cove \ I 
sand | ( patches 1 ici¢ 1}) I 


sharp and bank sand in varying 
portions bonded with an o1 yindet 
re prepared in a revolving mixer mad 
by the National Engineering Co.. Chicago 


' , 
The interior cores, particularly the water- 


jacket cores which are entirely sur 
rounded bv metal and, theretore. must 
vent quite freely are made entirely 


from sharp sand; but te birrel cores 
cover cores and pouring basins are made 
from a mixture of bank and core sand 
in the proportion of 2 to 1 

By referring to the illustrati.n Fig. 9 
evlinder 


showing a floor of assembled 


molds it will be seen that imstead ot 

3 or 4-part flask the mold is made up 
of a 2-part flask and a pair of covering 
flan 2¢ cores The cheek flask, provided 
with interior sand strips t support the 
rammed on a rollover, jolt 
machin Molding 


Machine Co. Detroit and the drag 1s 


sand Is 


made by the Grime 


rammed on a_ similar machine located 
a short distance away from the first 
molding machine 

he heek flask is made the exact 


depth of part of the pattem \fter the sand 


+ 


in the cheek is rammed, it is scraped 


lush with tve joint, covered with a 


sheet of pape then with a1 rot plate, 





BY PAT DWYER 


clamped and rolled over. After the drag 
s rammed it is scraped off flush with 
he bottom of the core prints, covered 
with an iron plate and rolled over Phe 
atterns are drawn out of the 
and drag after which the molds ari 
sprayed with blacking, piled upon racks 
and taken to the ovens by 


trucks \fter the 


automotive 
dried, the 


drags are set on the floor vith ti 


molds are 


bottom plates still attached, but the 


cheeks are 


which thev were dried and rolled over b 


fsscembling — the Vlold 


All the 


ing the cheeks and drags is mixed in a 


molding sand used for fill- 


revolving pan equipped with a_ buck 
loader lhe flasks are close fitting and 
vere t he stateme Is not so extra\ 
agant as it may appear. The old sand 


is used repeatedly, mixed with a small 


cuantity of new molding sand and a 


iittle sharp sand, the relative quantities 
§ each depending on general conditions 
\ solution made by mixing a bucketf 1 


ot dry core compound with a harre 


emplove 1 Tor Viving additional 


yater Ss 


bond to th sand Usually about a 
, ‘ ] 1} - 1] 7} : 
quat » a \ part viu Is Sulficrent 

Cdn ot th idvantages claimed 
vertically cast cvlinders is that the 


MTITITTILITT ATLA TTT TTT 


various cores can be ancl 
prints without the use of chaplets. By 
referring to the drag of the mold con 
intake and exhaust cor 


prints Fig. 13 it will be noted that the 


taining the 


cylinder is cast m an inverted position 


to that it will assume when assembled 


chassis of the finished 


in place on the 


machine \ complete set of cylinder 


cores is shown in Fig. 10. and it may 


be well at this poimt for the benefit of 


those who may not be familiar with 


the molding problems involved in_ the 
production of these castings to indicate 
he 


the name and purpose of each core. I 
re | simply is an open tram lt 1s 
placed on top of the assembled mold as 


shown in Fig. 9 and serves as a _ pour- 


ine basin. Cores B and (¢ form the 
flange on the casting by which it is 
holted to the crank case. These cores 


greatly simplify the molding of _ the 


cylinder, besides dispensing with tw 


flask parts which under ordinary ci 
cumstances would have to be employed 
n this 4-part mold The water-jacket 


re for the cylinder is made in two 


I) 


parts: the lower part is shown at 


and the upper part at / The = six 
barrel cores are indicated at /, the ex- 


haust cores at G, the two supplement 


ary end core print cores at F7, the in- 


ke cores a / and the four smal 


FIG. 9—TAPERED 
PRINTS IN THE 
COVER CORE 
FIT CLOSELY 
AROUND TAP- 
ERED SHOU L- 
DERS ON THE 
BARREL CORES 
AND HOLD THEM 
FIRMLY IN 
PLACE 
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he molds llustra 
13 
Che lrags aided 
taken 1 f ( 
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FIG. 10—A COM- 
PLETE SET OF 
CORES FOR A 6- 
CYLINDER MO.- 
TOR COMPRISES 
25 SEPARATE AND 
DISTINCT UNITS 
—THE WATER- 
JACKET CORE, 
SHOWN AT THE 
TOP, INVOLVES 
SOME NICE MA- 
NIPULATION IN 
RODDING AND 
VENTING—IT IS 
MADE AND DRIED 
IN TWO HALVES 
AND AFTERWARD 
ASSEMBLED AND 
PASTED IN THE 
MOLD 


STANDARD 
SHOWN AT A 
RESTING ON THE 
DRY SAND HALF 
OF THE CORE 
FURNISHES A 
READY MEANS 
FOR ANCHORING 
THE CORE IN 
PLACE 
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rectangular openings in the long print 
at the back and also ‘the two end prints 
of the upper half of the water jacke: 
core, illustrated quite distinctly in Fiz 
1 and 13, are provided to facilitate dry 
ing the paste between the two halves of 
the core. It is apparent tat where the 
freely close to the 
taken t 


joint than where it is protected by a 


heat can circulate 


dry the 


paste, less time will b 


large solid body of sand. The gases 
from the water-jacket core are taken off 
through a vent scratched on the join! 
leading toward a number of openings it 
the back which in turn are connected 


grooves cut n th 


with a number ot 


joint edge of the drag flask Mhis ke 
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THE 
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FIG 
GRESSIVE STEPS 


2—THE ALU- 


MINUM CRADLE 
SERVES AS A JIG 


OCATING 
DRY SAND 


CORE 


13 PRO- 


CLOSING THE 
LINDER 
MOLDS 
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tail is shown quite clearly in Figs. 1 and 
13. 

While the drag and assembled cores 
are drying, the cheeks are fitted with the 
covering flange core B Figs. 9 and 10 
\ thin film of paste is spread on the 
then the 


top joint of the cheek and 


] 


core is set on, being guided into place 


by the combined senses of sight 

feeling. The inner edge is exactly the 
same as the inner edge of the mold and 
the problem of getting the two edges to 
coincide is not particularly difficult. The 
inside edge is daubed with blacking and 
dried with a gas torch before the cheek 
is set on the drag. The cheek is guided 
into place by a tight fitting permanent 
barrel 
cores are lowered into place. The last 


pin at each end and then the 


core to be placed with the exception of 
course of the pouring basin, is the flat 
cover core C. It is located by a recess 
on the upper surface of the core B 
This feature may be observed on several 


FIG. 14—FLY- 
WHEELS ARE 
PrP © UR SE D 
THROUGH A 


STRAINER GATE 
IN THE CENTER 
—THE CAST IRON 
CLAMPS TIGHTEN 
THEMSELVES AU- 
TOMATICALLY 


of the partly closed molds in Fig. 13 
The barrel cores made long enough to 
extend through the cover core and up 
to the top of the pouring basin are 
provided with a tapered shoulder at the 


point where they pass through the cover 


core The openings in the’ cover 
core are tapered at the same angle and 
fitting closely anchor the barrel res 
securely in place. The iron is poured 


into the basin from a ladle at each end 


and enters the mold t»rough six small 
flat gates surrounding each barrel \ 
fioor ot completed molds ready tor 
pouring is shown in Fig. 9 


The cylinder head is molded in the 


manner illustrated in Figs. 6 and 
, +h; 


the preceding section of this article 


Practically the entire mold made 


in the cope It is poured’ with 
two ladles from opposite ends, but on 
he same side as shown on th istra- 
tion \ number of small, flat gates 

nnect the runner with the bottom 
face of the mold The core is made 
in two parts That part at the 
left, designed to form the pump 


chamber is anchored firmly in_ suit- 
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FIG. 15—SETTING 
THE CORES IN A 
CRANKCASE 
MOLD—THE 
CASTING IS 
POURED FROM 
OPPOSITE SIDES 
THROUGH TWO 
PAIRS OF HORN 
GATES 





able coreprints, top and bottom and in her core and also by five radiator chap- Grimes Molding Machine Co., Detroit; 
turn, through an overhanging lip on the lets distributed as shown in Fig. 6. A a second makes the copes on a_ jolt 
center bracket, serves to hold down the small square piece of tin is laid in the stripping machine made by the Osborn 


end of the water-chamber core. The fiat shallow depression provided on the up- Mfg. Co. Cleveland; while a_ third 
core is supported in the drag by four prints per face of the core under each of the workman puts the green-sand tops on 
on each side, each of which rests on a_ chaplets. the cores and the fourth man sets the 
small dry sand block core provided with \ gang of four men usually works on cores and prepares the molds for cast- 
a suitable print. The core is held down the transmission housing shown in Figs. ing. The lower half of the core and a 
by the four prints on each side, supple- 11 and 12. One man makes the drags few over-hanging parts of the top half 
mented by the lip on the pump-cham- eon a_ rollover machine made by the are made of dry sand in the usual 


” 


FIG. 16—SET OF 
COREBOXES AND 
ARBORS USED IN 
MAKING THE 
GREEN SAND 
CORES FOR THE 
CRANKCAS E— 
APPROXIMATELY 
HALF AND HALF 
NEW AND OLD 
MOLDING SAND, 
PROPERLY TEM- 
PERED, IS USED 
FOR THESE 
CORES 
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another interesting example of for ¢! 


molding. Formerly this pat- with 
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FIG. 17—THIS 
BAND AFTER- 
WARD SAWED 
APART TO MAKE 
FOUR BRAKE 
SHOES IS MOLD- 
ED ENTIRELY IN 
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tudies Reactions in Malleablizing 


Effect of Different Temperatures and Length of Anneal Shown by Micro- 
graphs—Samples Quenched After Being Held at Annealing 


Temperature for Various Lengths of Time 


BY ARTHUR PHILLIPS AND E. S. DAVENPORT 





ERTAIN data and observations haracter treating of the graphitization graphite, « rhon, at 
resulting rom a series of ex O white cast iron have been of little From the ph 1 1 point view, 
periments dealing with tl value, mainly because of the diversity the chang: ed d tl eat 
heat treatment and microstrix in chemical composition of the ma- ment are = extrem complicated and 
ture of commercial white cast iron and terials emploved in the tests. Moreover, re not th mughly nderstood at the 
its derivative, malleable iron are worthy when feasible, annealing periods at least present time rypical white iron st1 
study. In planning the experimental ymparable to those « urrent practice tures are shown in Fi l and 2; Fig 
work, particular care was used to s¢ have been adopted. 3 is representativ normal black heart 
cure for the tests white cast iron of We wish to acknowledge our indebt malleable 
normal composition ; 1.€., within the edness to th members of the research The exact temperatur at which tem 
composition limits commonly prescribed department of the Eastern Malleable per carbon begins t¢ rm has been 
Iron Co. fer the white cast iron used 
in the tests and, particularly, for their 
active co-operation during the experi 
mental stage of the work 


Scope f Stud 


In this paper the following subjects 
are discussed in the order indicated 
Data on the thermal critical points 
of white cast ircn and malleable iron; 
changes produced in_ tensile properties 
and microstructure of white cast iron 
| annealing at different temperatures 
within the range, 760 to 1100 degrees 
Cent relation of thickness of wall 


section oO hard iron to microstructure 





and tensile properties of malleable iron 


eet — . : obtained under normal annealing con 
FIG NORMAL WHITE CAST IRON , ; FIG LEDEBURITE IN WHITE IRON 


\ 
XN 250 DIA ditions; notes on mechanics of graphit DIA 
zation of normal whrte cast iron as ob- 
= } } ty © } ec “a aTwWOs< +] 4 ] ‘ y ] 
by manuiacturers ot malleable castings. .¢+yed in specimens quenched after va vreatly disputed. Some investigaters Ix 
. - ‘ 1; - 2 - RQ tr . ' ] } } 

\ review of the literature leads us t ous periods of anneal at approxima sieve that the hange is initiated at. 
lieve that much data of a fragmentary |, go9 degrees Cent. r slightly above. the 4, point: others 
Metallographic communication from the Han The American mal leicmg proces wid that graphitization can take plac 
ond laboratory i the Sheffield Scientit < onsists essentially of a lengthy heat below th lowe! ritical temperature 

Vale university resente l at the February meet > : 

ng of the American Institute of Mining and treatment at a moderately high tet [his point is discussed elsewhere in this 

Met: urgic il Eng eceTs held New Ye . ee 1 , o ani * 

“olga i alien eetilieidan perature, followed bv extremely = slovy paper and some experimenta results 
’ } ‘ " 

Shetheld 5 . Yale univers =e ling, with the object o onverting earing on the ta ered 

\l DD s esearc engineer Easte 

Malleable Iron Co., Naugatuck, Cont the cementite of the white cast tron mt \s it is genera assumed that the 








FIG. 3—-NORMAL MALLEABLE CAST IRON—X 100 DIA. FIG. 4—ANNEAL I—HOTTEST POT IN OVEN FIG. 5—ANNEAL II— 
COOLEST POT IN OVEN 


Unless otherwise noted all specimens etched with 5 per cent nitric acid in alcohol 
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FIG. 6 


temperature of initial precipitation of 
temper carbon is approximately the low- 
er critical temperature of the material 
in question, it seems desirable to have 
precise information regarding the Ac, 
and Ar, points of normal hard iron. The 
literature records the results of a num- 
investigators who have de- 


critical temperatures of 


ber of 
termined the 
cast iron covering a wide range of com- 
position; Table I summarizes what seem 
to be the most significant and valuable 
data available. 
The results of Schwartz and Bean 
are of especial interest ts they were ob- 
tained presumably by Schwartz and with- 
out doubt by Bean, on material ef nor- 
mal composition from the viewpoint ot 
castings 
lack 
ing in precision, and undoubtedly are low; 
fairly consistent with 


the manufacture of malleable 


Schwartz’s results, admittedly, were 


Bean’s values are 
the results of earlier investigators, par- 
ticularly Hague and Turner. 

In order to obtain additional data, the 


made careful determinations on 


writers 
white cast iron and commercial mal 
leable iron; the malleableized specimens 


showed no combined carbon and ap 


parently had been properly and_ thor- 


oughly annealed. The specimens were 
of the following compositions: 
White cast iron Malk le 1ron 
Per cent Per cent 
Sulphur 0.083 ).108 
Manganese 0.3 28 
Phosphorus 0.1¢ 19 
Silicon 0.90 0.8 
Total carbon 2.4 
The specimens ere taken from the 
central portions standard \merican 
Society for Testing Materials tensile 


which the 
a platinum-platinum, rho 


bars, and had holes into 
hot junction of 
dium thermocouple, in series with a high 
resistance galvanometer was inserted. An 


electric reststance muffle furnace was used 


CRITICAL-POINT CURVES 


in these and in all laboratory annealing 


treatments described here. Inverse-rate 


curves are shown 
in Fig. 6 and the points Ac, 
and Ar, taken as the temperatures cor- 


heating and cooling 


critical 


responding to the beginning of the break 
in each curve, reading from bottom to 
top in the case of heating and from top 


to bottom in the case of cooling. 
Interpreting Results 


Difference of opinion exists as to the 


proper interpretation of  critical-point 
data from inverse-rate curves. Some 
writers believe the peak of the break 


should be taken as the true value for 
the point, others argue that the beginning 
of the break should be taken. We are 
Howe that the 


first inflection in the curve, that is, the 


inclined to agree with 


beginning of the transformation, should 
be regarded as the significant 
This 


to compare our 


temger- 


ature. interpretation enables us 


results directly with 


those of Bean which with the curves 


in Fig. 6 show that our results agree 


closely. In our opinion 745 degrees Cent. 
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degree Cent. per second. 
cooling (4 
per hour) 


proximately 1 

As, however, the rate of 
degrees to 5 Cent. 
found imperative in malleableizing prac- 
tempera 


degrees 


tices extremely slow and the 
ture of anneal 
grees Cent.) does not 
the Ar, point determined under 
conditions, it is conceivable that the real and 


(approximately 780 de- 
greatly exceed 


ordinary 


more nearly 
some 


significant critical point is 
Howe’s Ac, temperature, that is, 
temperature between the Ar, and Ae, 
points as indicated by the conventional 
determinations. It is in- 


Archer' 


cooling-curve 
teresting to note that 
that “for a 1.0 per cent 


believes 
silicon iron, 
the A, point is probably within 15 de- 
ewrees Cent. of 750 degrees Cent.” 

It may be noted that, in both sets 
of results, the gap between Ac, and Ar, 
is much greater in the case of the mal- 
leableized specimens than in the case of 
the white cast iron. An examination of 
the curves, Fig. 6, show that the thermal 
effect, as shown on the heating curve 
of the malleableized specimen, is small. 
This can be explained on the basis of 
the theory that it is only the combined 
takes part in the trans- 
In the malleableized spec- 
content 


carbon which 
formation A,. 
imens, the 

was extremely low, in 
that no cementite could be detected un- 


carbon 
fact, so low 


combined 


der the microscope at ordinary magni- 
fications. The relatively large amount 
of temper carbon, while having little 


effect on the Ac, transformation, did 
have a decided effect on the Ar, point 
of the same iron. At temper- 


ature near the Ac, point, probably Ac, 


some 


exactly, the iron began to dissolve some 


of the temper carbon, absorbing mors 


and more as the temperature was raised 
Upon cooling at a relatively rapid rate. 
this dissolved carbon did not have time 
temper carbon, 


to precipitate again as 


but came out of the solution as com 


bined carbon in the form .of pearlite 


with possibly a small amount of pro-eu- 


tectoid cementite. Thus, we would ex 






























may be regarded as the Ar point for R. S. Archer: Graphitization of White Cast 
. ; : g Iron. Issued with Min. & Met., as section 10 
hard irons cooled at the rate of ap- (February, 1920) 
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Ar, Point, Ae, Point, 


Kohlenstoff, Metallurgie (1906) 3. 
b Hague and Turner: Influence of 
institute (1910) 82. 


Siliee 





Table I 
Critical Temperatures of Cast Iron 


Carbon content, Silicon content, 


Degrees Degrees 
Cent. Cent. Per cent 
740-750 3.96 
726 2.95 
730 2.56 
734 : 2.70 
700 715 2.00 
693 732 Not given 
746 763 2.58 
745 765 2.40 
a Wust and Peterson: Beitrag zum E:: 


Per cent Observers 

1.14 Wust and Peterson a 

0.68 Hague and Turner } 

0.97 Hague and Turner b 

1.19 Hague and Turner b 

1.1 Charpy and Cornu-Thenard c 
Not given Schwartz d 

0.87 Bean e 

0.90 Hammond Laboratory 
ifluss des Siliciums auf das System Eisen- 


m on Pure Cast Iron. Jnl. Iron and Steel 








e Charpy and Cornu-Thenard: Researches on Iron, Silicon and Carbon Alloys. Jnl. 
Iron and Steel institute (1915) 91. 
dH. A. Schwartz: Some Physical Constants of American Malleable Cast Iron. Proc 
Amer. Soc. Test. Mat. (1919) 19, Pt. 2, 247. 
e W. R. Bean: Discussion of Schwartz’ paper 
pect a greater thermal effect on the ical composition and apparently nor- 
cooling curve than on the heating curve, mal heat treatment yield poor tensile 
which is the case. The re-solution of properties; the microstructures appear 
free carbon upon heating graphitic irons to be normal in most cases, except pos- 
above A, has been conclusively shown sibly for a somewhat coarser ferrite 
by other investigators, notably Touceda’ and temper-carbon structure. It has 
and Archer.’ long been a question as to whether 
This series of experiments was begun the coarser structures could be assv- 


effect of 
the order 


the 
of 


commercial 


determine 
temperature, 


to 
in 
found 


primarily 
variation 
in anneal- 
the structure and ten- 
the completely mal- 


commonly 
ing 


sile 


furnaces, on 


properties of 


leableized product. 
High Temperature Reduces Strength 


It has known _ that 
tremely high temperatures will cause so- 
the characteris- 
excessive decarburiza- 
the 

in 


long heen ex- 


called burned castings, 
tics of which 
intercrystalline oxidation 
the casting, a reduction 
and ductility and a_ general 
deterioration of the product. Fortunate- 


ly, these extremely high temperature an- 


are 
tion, near 
surface of 


strength 


neals are rare. However in the com- 
mercial oven of average dimensions, a 
pronounced thermal gradient exists, so 
that castings nearest the firebox reach 
a much higher temperature and have 
a longer annealing period than those 
at the opposite end of the oven. For 
this reason, they might show quite dif- 


ferent tensile properties and microstruc- 


ciated with the poor physical properties 


of these castings and whether such 
structures had been caused by a _ high- 
temperature anneal; that is, a tempera- 


ture not high enough to burn the castings 
but high enough to modify the mechan- 


187 


the higher did 


they offer data correlating deterioratioy 


by temperature, nor 
in tensile properties with high-tempera- 
ture anneals. It hi: 
sumed that the coarse structures of mal- 


is always been as- 


leable iron are due to high annealing 
temperatures. Except the work men 
tioned, so far as we are aware, no in- 
vestigations on the subject have been 
reported. 

In order to determine the magnitude 
of the thermal gradient in a commercia) 


annealing oven and, more particularly, 


to furnish data associating differences 
in microstructure and tensile properties 
with such temperature’ variation, .the 


following heat treatments carrted 
The material 
set of 30 standard 


Testing Materials 


were 


on, used consisted of a 
American Society for 
test 
from a regular foundry heat. 
ture of the 


white ard 


tensile bars cast 
The frac 
clear 


all 


respects. Its composition was silicon 0.90 


material as cast was 
perfectly normal = in 


per cent, manganese 0.30 per cent, sul 
phur 0.083 phosphorus 0.160" 
per cent, carbon 2.40 per cent 


per cent, 


total 


Anneal I—Four bars were packed in 


the hottest pot of a commercial an- 
nealing oven of average dimensions 
ll x 16 x 8& feet high to spring ol 
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FIG. POSITION OF BARS IN 


White and Archer* have 
shown that high-temperature anneals rend 


to 
and cause a 


ical properties. 


coarsen the temper-carbon nodules 


deterioration in mechanical 


properties. However. they did not show 











ture how the ferrite matrix, which is the 
Occasionally, castings of normal chem- m™ain body of the casting, was affected 
*E. Touceda: Research on Malleable Tron ‘A. E. White and R. S. Archer: Annealing of 
Trans. Am. Soc. Mech. Eng. (1919) Malleable Castings. Trans. Amer. Foundrymen’s 
Loc. cit Assn. (1918) 27 
Table II 
+ T © 7 . 
Bars Annealed in Various Parts of Oven 
Yield point, Ultimate strength, Elongation 
Anneal Rar Diameter, Pounds per Pounds per in 2 inch, 
number number Inch square inch square inch Per cent Remarks 

I 1 0.637 36,242 52,747 14.0 Annealed in 

I 2 0.639 35,609 52,299 14.0 hottest pot 

I 3 0.636 35,616 54,865 16.5 

I 4 0.649 35,821 52,431 14.0 

Average ses 35,822 53,063 14.6 

Il 0.643 38,771 53,738 18.5 Annealed in 

I! 2 0.640 39,602 $1,911 11.5 coolest pot 

TT ; 0.634 38,248 55,020 15.5 

I! 4 0.637 37,495 54,457 12.5 

i. 25 nadie db wanes saeken 38,529 53,782 14.5 











FURNACE RELATIVE 


rO THERMOCOUPLE 


arch; firebox in 9 feet 
grate. Briefly 
top pot, 


stantan thermocouple 
the furnace in such a way that the en‘ 


corner, square 
they were an 


An 


was 


of stated, 
nealed 


hrebox. iron-con 


placed in 


of the protecting tube was in direct 
contact with the pot containing the 
bars. 

Anneal I]—Four bars were packed in 
a similar manner in one of the coolest 
pots in the same furnace; that is, they 
were annealed in a pot at the opposite 
end of the furnace, or in the bottom pot, 
from middle \ thermocouple also was 
placed in this end of the furnace, the 
hot junction end of its casting being 
in direct contact with the pot contain 


ing the bars. Both thermocouples were 
connected to 
recorder. The furnace was charged as 
days, then 


rate of about 4 


an automatic temperature 


fired for five and 


to 


usual, 


allowed cool at the 


degrees Cent. per hour; in other words, 
normal an- 
I and II, Fig. 7, are the 


the 
neal. 


material was given a 


Curves 
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WHITE AST TRON 


emperature records of the hottest and 
coolest pots, respective ly The break 
in each curve was caused by the re 
corder mechanism getting out ef ad 


justment one night However, it is 


during this 


get 


concluded that at no time 


interval did the temperature above 


the 





maximum temperature recorded py 
the instrument After the oven had 
reached the annealing temperature, a 
difference ot ibout 110 degrees Cent 
between the hottest and coolest secticn 
was recorded Phe irs of anneal I 
were above the critical range ror abou 
150 hours. while the bars of anneal II 
re above tt for about &> hours 
The results the tensile tests are 
summarized i Table 2 It is evident 
that a thermal gradient o the order 
encountered in this anneal, which may 
he regarded as representative of current 


significance 1 


practice, ha little or 1 
the ordinat tensile test is regarded 
is a criterion of qualit All tests suc 
cessfully met the American Society 
Testin Metals specifications Bi 
shows _ th tructur of the materia! 
annealed at the higher temperature an 
le ig > the structure of the iron 

S l 





FIG. 24—SAME AS FIG 
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nealed at the lower Although’ ther 1 Fig. 4 Phe 
apparently little or no difference in th has apparent! pro 
S1z€ oO the tempe irix areas pr oOarsel lerrite matt 
duced, there seems to I i difference 1 The difference 


properties and th 


the 





two sets 


that, in spite of 








1 the laboratory 
Anneal I1]—High 


degrees Cent. ) 





sand in a cast 
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litions will he asonably high qual 
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Anneal j 
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annealing temperatures covering a rane 
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(1100 


emperature 
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QUENCHED AFTER 8 HOURS 


>» 28—OQUED HED AFTER REACH . 4 CEN 2D AFTER 3 HOURS 
eo . os a ‘ 0 DEGREES CENT.—X 100 DIA. 


ING 800 DEGREES CENI X 1 DIA . DEGREES CENT X 100 DIA 


QUENCHED AFTER 15 33—-QUENCHED AFTER 18 HOURS 


FIG. 31-—-QUENCHED AFTER 12 HOURS 
, ) DEGREES CENT X 100 800 DEGREES CENT X 100 DIA 


AT 800 DEGREES CENT X 100 DIA 


QUENCHED AFTER 48 HOURS ;. 3 QUENCHED AFTER 60 HOURS 


FIG. 34—-OUENCHED AFTER 25 HOURS 
DEGREES CEN! \ DLA d 00 DEGREES CENT X 100 DIA 


AT 800 DEGREES CENT X 100 DIA. 


QUENCHED AFTER 3 HOURS FIG. 39—QUENCHED AFTER 8 HOURS 


FIG. 37—QUENCHED AFTER REACH. 
ING 800 DEGREES CENT X 1000 DIA. ~ DEGREES CENT X 1000 DIA AT 800 DEGREES CENT.—X 1000 DIA 
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with nichrome wire surrounded by 
pea-size firebrick held in an asbestos- Table IV 
et Adina Thetis ene cad Se. Tensile Properties of Bars'Annealed in Laboratory 
nace openings were sealed as effectively ~ : Tee gotet, a. strength, Elongation Reduction 
; a iameter, ounds per ds 
as possible and the bars annealed for Bar Number Inch square Lhe square ib & Len tA 
55 hours at the highest temperature at- II! 1 0.505 41,350 57,550 15.0 11.6 
hail S III 2 0.503 36,390 56,170 17.0 12.7 
tainable—between 1080 and 1100 degrees IV 1 0.507 32,630 45,450 15.5 13.3 
Cent. At the end of this time, the IV 2 0.504 32.760 45,880 16.5 11.0 
, Vv 1 0.503 36,880 48,240 9.0 10.5 
bars were cooled in the furnace at a a 2 0.505 35,500 50,250 12.5 10.0 
rate approximating 10 degrees Cent. vi 2 0.308 33/000 46°00 10:0 11:0 
per hour until 800 degrees had been NI 3 0.506 36,800 47,800 9.5 10.2 
. VII 1 0.505 39,600 53,250 5.5 3.5 
reached. The specimens were then cooled VII 2 0.505 40,600 56,250 6.0 3.0 
at the rate of about five degrees per Mt - 4 soee eyed a 1.5 
’ = P VIII 2 0.502 43,700 61,310 4.0 2.5 
hour until well below the critical range. 1x H O08 51,140 63,420 2.0 1.5 
A recording pyrometer furnished acom- qucanenesapin ; maa — - - 
plete record of temperature variation. a As obtained by the beam-drop method 





The thermocouple and recorder were 

carefully standardized by making freez-  hefore breaking, furnished a reference faithfully the significance of variation 
ing-point determinations on pure metals point for the tensile properties of ma- io the grain size of the ferrite matrix 
before and after each anneal described. chined bars. and the temper carbon areas. 


Effect of Too Rapid Cooling The tensile test results obtained on Microstructures of Annealed Bars 

these bars are recorded in Table 4. 

Table indicates that normal black frac- Anneal III, (1100 degrees Cent.) Fig 
tures were obtained after two anneals 9 is the microstructure of the portion 
only, namely, at 1100 degrees and 830 of the bar showing black fracture. Fig. 
degrees Cent. From the standpoint of 10 is representative of the portion show- 
tensile strength, the lower temperature ‘® white fracture. It is evident that 
anneal yields values slightly greater the partial white fractures were caused 
than the higher anneal. From the stand- 
point of ductility, however, the higher 


After being broken in tension, the 
bars showed a partial white fracture. 
It later developed that this was due 
to too rapid cooling through the crit- 
ical range. The tension test values 
were, of course, affected by the pearlite 
causing this partial white fracture, and 
for this reason, the tests were repeated, 
as described under anneal IV. 

Anneals IV to IX—AIll of the an- 
neals of this series were conducted un- 
der the conditions described in detail un- 
der annea!] III. A summary of the an- 
nealing data is to be found in table III. 


by too rapid cooling through the crit- 
ical range, since the so-called bull’s eve 


. ° Ss . 7 2% . P . ~2 
temperature anneal gives scmewhat high- ‘S‘ucture o! Fig. 10 is always associated 


er values. The higher tensile-strength 
and yield-point values and the lower duc- 
tility values of the other anneals must 
be attributed to the presence of com- 
bined carbon, and not to any specific carbon was 
properties of the ferrite matrix or tem- The coarse irregular temper-carhon par- 


with rapid cooling at that stage. 
Anneal IV, (1100 degrees Cent.) Figs. 
11 and 12 are representative of the mi- 
crostructure of each bar. No combined 
. noted in either specimen. 
All of the bars annealed in the labora- 
tory were machined to 0.505 inch diam- 
-r before breaking. The purpose of . : . ; 
eter efore bre . purpo c ali f the matrix, also the suggestion of radial 
this machining was twofold: (1) To As stated before, the annealing o ; e 
; . re ‘ r growth of the ferrite about the tem- 
effects of the decarburized white iron seems to permit of consid- 
per-carbon spots, bear out the results 


in depth with erable latitude with respect to tempera- 
. : : : of anneal III. The coarseness “s 
ture without causing serious deteriora- —_ eness of these 


tion as measured by the tensile test. We 


per carbon areas ticles and the coarse-grained ferrite of 


eliminate any 
layer which would vary 
the “temperature of anneal; that is, to 
obtain tensile data representative of 
the “heart” or real body of the casting. believe, with Rawdon," however, that 
(2) To facilitate the measurement of the tensile test does not sharply or ade- 
percentage reduction in area. The ma- quately differentiate between two metals 
chining of the bars may be open to of the same chemical composition that 
criticism, since it is contrary to practice, differ only in the degree of fineness of rained ferrite matrix 

but this seemed to be the most feasible the structural elements. It is quite : tent V (785 leaves Ce Fig 13 
wav of eliminating an objectionable probable that shock or impact tests on ; ™ » (48) degrees Cent.) ig 1, 
A set this material would have indicated more 


structures is brought out more forcibly 
by a comparison with the structure >f 
Fig. 5. It is obvious that a high an- 
nealing temperature (1100 degrees Cent. 
or over) results in a coarse irregular 
type of temper carbon, and a_ coarse- 


is representative of the microstructure 


variable, namely, decarburization. ', 
engin : ; of these bars and shows that a certain 


of bars annealed at the temperature or- — 

: a. ee : : sngic *H. S. Rawdon: Effect of Metallic Structure 

— obtained . eaten —s Uyee Freee Chem. & Met. Eng. (March after annealing. However, the structure 

7 rrees Cent.) and then machine 23, 1921 , - 

(788 degrees Ce ( produced is much finer than that shown 
in Figs. 9, 11, and 12, and, except for 





amount of combined carbon was present 








Table III li D —— is more like that shown 
in Fig. 5. 
y in ata : - 
Summary of Annealing Anneal VI, (830 degrees Cent.) Fig. 
Temperature Period of Rate of cooling, 14 ie th hly a “et f 
Anneal _ of anneal, anneal, degrees Cent., 1S oroughly representative of the 
number Degrees Cent. Hours per hour Fracture a Remarks miccnstrantiate of white tran eanesied 
III 1100 55 { 10 to800 Approximate, 40 White fracture due to 93 It j 
5 to 650 per cent white too rapid cooling at 0 degrees Cent. t is to be noted 
IV 1100 60 10 to 770 Bese es 
( } , ois Norma!’ black that, although the te mper carbon spots 
Vv 785 63 4 to 650 Agqteainste, 10 are rather coarse, the ferrite grain is 
hit ; 
VI 830 70 3. to 700 Normal black much finer than in the bars annealed 
VII 77 93 2% to 650 White a my ra never at the higher temperatures. 
eclow Ac; * ‘ 
VIII 77 121 4 to6S0 White . Anneal VII, (770 degrees Cent.) Fig. 
ee - = 2am wer 15 shows the presence of cementite. Fig. 
hu the oupine of anneal ITI, soll of the white fracture recorded were due to 16, the same specimen etched with 
t t ture i . , : ‘ 
panne noeseadheatn 208000: ee sodium picrate, reveals the cementite 
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FIG. 4 OUENCHED AFTER 12 HOURS 
DEGREES CENT X DIA 


CARBON 


more clearly [he ferrite is not much 
finer in grain than that shown in Fig. 
13 but the temper-carbon particles are 


somewhat larger, more regular in out 


line, and more compact The cementit 
in Figs. 13, 15, and 16 is of the mas- 
sive variety caused by insufficient tem- 


perature during anneal, rather than oft 
the pearlitic or sorbitic variety caused 
by too rapid cooling, as in Fig. 10. An 
examination of structures and _ tensile 
data cl «ammeals III, V, and VII leads 
to tre conclusion that pearlitic or sorbiti 
cementite from rapid cooling, even though 
there is more of it, is much less harm 
| from the standpoint of ductility than 
th nassive cementite resulting from 
ider annealing. 


Inneal IIIT, (770 degrees Cent.) 


Phi heat treatment was_ the second 
ttempt to get complete § graphitization 
thi mperature (just above Ac,) 
sing a longer annealing period 


Fig 17 and 18 show that the attempt 
wa insuccessful, as there as almost 
as much massive cementite in these spec 
imens as in Figs. 15 and .16. Attention 

called to the fine-grained ferrite and 
the rather large. regularly outlined tem 


per-carbon particles of Fig. 17. 


lnneal | (750 degrees Cent.) These 


temper-carbon 


to complete ly 


microstructure 


and, probably, wit! 


temper-carbon 


1-temperature 


QUENCHED AFTE 
AT & DEGREES CENT TEMPER 


R 15 HOURS AT 80 


” DIA 


the casting section of white cast iron 
and the microstructure and mechanical 
properties of the malleable iron obtained 
from the hard iron, should be of con- 
siderable interest to those engaged it 
the production of malleable castings. Pre- 
senting the problem a little differently, 
the manufacturer is interested in the 
effect of the rate of cooling of the 
hard casting on the mechanical proper- 
ties of the malleable casting subsequent- 
ly obtained, assuming constant chem1- 
cal composition 

In a recent paper,” micrographs of 
three specimens of different thickness 
annealed at a common _ temperature 
seemed to indicate that the size of the 
ferrite and temper-carbon areas in 
creased with the wali thickness. As far 
as we are aware, no direct comparison 
between the structural characteristics of 
malleable iron and the original white 
iron castings of varying thickness have 
been published 

To add to our knowledge on this su 
ject, we secured a white iron casting, 
in the form of a wedge, of the same 


omposition as was used in the other 


Bean, Highriter and Davenport: Fractures and 
M ostructure f American Malleable Cast Iron 
rans Amer Foundrymen’s association 1920) 





FIG. 43—QUENCHED AFTER 25 HOURS AT 


DEGREES CENT X 1000 DIA 


800° DEGREES 
QUENCHED AFTER 6( 


44—QUENCHED AFTER 48 HOURS AT 800 
809 DEGREES CENT.—X 1000 DIA 
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and 25 show 


sections 


experiments. Figs. 21, 23, 
the structure of three 
corresponding to the following 
The section 
was 1 by 0.05 inch; that shown in Fig. 
0.25 inch; and that 
0.45 inch. 


cross 
dimen- 
Fic. 21 


sions. shown in 


23 was 1 by shown 
in Fig. 25 was 1 by 
the rapid cool 
ing in the lightest section (Fig. 12) ha- 
mixture « 


divided 


pearlite and cementite and the structural 


As might be expected, 


produced a_ finely 


11 


coarser as the wal! 


the 


elements become 
thickness 
cooling 

The three specimens were then packed 
in sand and with the 
anneal VI (Table 3), the resulting struc- 
22, 24 and 26. 
A comparison of the hard iron struc- 
the 


increases, 1.¢., as rate of 


decreases. 


annealed bars o 


tures are shown in Figs. 


tures and corresponding malleable 


structures indicates that: (1) the finer 
the hard iron structures the finer will 
be the ferrite grain and temper-carbon 
areas of the malleable iron; (2) the 
effect of the wall thickness, and there- 
fore the rate of cooling of the white 
cast iron, is more pronounced in the 


case of the temper-carbon areas than in 


the case of the ferrite. 


Heavy Wall Sections Affects Properties 


Although no tensile data were ob- 


tained in this 
parison of the structures described with 


experiment, direct com- 


those corresponding to known tensile 
properties leads to the conclusion that 
variations in wall section cause more 
pronounced variations in mechanical 


properties than can be attributed to the 


gradient incidental to ordinary 
Doubtless 


obtained 


thermal 


mill anneal poor mechanical 


properties are often due to 
the 


nealing 


effect of a high an- 


and a 


very 
heavy 


additive 

temperature wall 

section 
Briefly 


normal 


stated t,he completely cooled 


white iron consists of pearlite 


There are, however, four 
origin 


and cementite 
kinds 


and of aggregation) of 


(from. the viewpoint of 


cementite, name- 


lv: massive pro-eutectic cementite, eu- 


tectic cementite, »ro-eutectoid cementite, 


eutectoid cementite (pearlite). 


In some instances, it is possible to dis- 


tinguish all of these elements within 
a rather limited area. However, more 
often we are unable to make these 
deductions with any degree of assur- 
ance. The massive pro-eutecttic cemen- 
tite results from supercooling as indi- 
cated by the prolongation of line A P, 
Fig. 27. 

Fig. 1 is typical of the structure of 
rapidly cooled cast iron The lede- 
burite (eutectic) in the lower left-hand 


corner is small in amount because of 


the large amounts of structurally free 
cementite resulting from  supercooling. 
The pro-eutectoid cementite is in the 
form of needlelike areas. The dark 


THE FOUNDRY 





FIG. 46 AFTER 21 HOURS 
47—QUENCHED AFTER HOURS AT 
GRAPHS SHOW TEMPER CARBON 


QUENCHED 


areas consist of pearlite | 


transformation of the austentite at the 


Al, point. 

Much has been the 
eral subject of the graphitization of gray 
and malleable iron. 
gators in this field apparently 
that it is essentially the structurally free 
and metastable that 
peses at the higher temperatures to form 
ferrite and graphite, or temper carbon. 


written on ven- 


The earlier investi- 
believed 


cementite decom- 


However, several investigators, notably 
Storey,” Archer,” and Mercia” have sug- 
the 


from 


graphitization 
The 
have been of this opinion for some time 
that, 


gested possibility of 


direct solid solution. writers 


and submit micrographs although 


necessarily conclusive on this 
that 


VW hite 


not pornt, 


tend to indicate under ordinary 


treatment of cast iron temper 


carbon is formed directly from the solid- 


solution areas and not, in general, from 
the massive cementite areas. 
Specimens of white cast iron of nor 
mal composition were packed in sand 
‘:cO. W Storey: Researches in Annealing 
Process f _Malleable Castings. Trans. Amer 


Foundrymen’s assn. (1914) 23, 460. 


9L¢ c cit 
1°Merica and Gurevich: Graphitization of White 


Cast Iron upon Annealing. Trans. (1920) 62, 


509 


formed bv the 





780 DEGREES CEN] X 500 DIA FIG, 
780 DEGREES CENT X 500 DIA.—MICRO 
SPOTS IN SOLID SOLUTION AREAS 

in small fireclay container The con- 

tainers were then placed in an electric- 

resistance muffle furnace and_ heated 


to 800 degrees Cent. 
intervals, 


At predetermined 


arbitrarily chosen, one spe- 
furnace and 
quenched by throwing the container into 
a large body of The 


tainers soon as 


cimen was drawn from the 


cold water. con- 


were opened as they 
struck the water and the specimens sub- 
jected to the The 
marking and treatment of the specimens 


quenching action. 


were as follows: 

Specimen 

No Treatment 
GO..Quenched after 
G1..Quenched after 


reaching 800 degrees Cent. 
3 hours at 800 degrees Cent. 
G2..Quenched after 8 hours at 800 degrees Cent. 
G3..Quenched after 12 hours at 800 degrees Cent. 
G4..Quenched after 15 hours at 800 degrees Cent. 
G5..Quenched after 18 hours at 800 degrees Cent. 
G6..Quenched after 25 hours at 800 degrees Cent. 
G7..Quenched after 48 hours at 800 degrees Cent, 
G8&..Quenched after 60 hours at 800 degrees Cent. 


the microstruc- 
representative of each 


100 


Figs. 28 to 36 show 
tures 
the 
45 show the 


specimen in 


series at diameters Figs. 37 to 


same specimens at higher 


magnifications. It is evident that dur- 
ing the earlier stages of anneal, the 
only visible changes taking place are 
the coarsening the pearlite lamelle 
and perhaps a slight spheroidizing of 


the proeutectoid cementite, as shown by 





FIG. 48 


QUENCHED AFTER 20 HOURS AT 800 DEGREES CENT.—X 500 DIA. 


FIG, 


49—QUENCHED AFTER 20 HOURS AT 800 DEGREES CENT.—X 500 DIA.—MICRO- 


GRAPHS SHOW TEMPER 


CARBON SPOTS 


IN SOLID SOLUTION AREAS 
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Figs 28, 29, 37, and 38. Temper carbon 
was first positively identified in the spe- 
cimen quenched after 12 hours anneal- 
ing (Fig. 31). The presence of tem- 
per carbon in the specimen quenched 
after 8 hours annealing is extremely 
doubtful (Fig. 30). 

In these, and other observations made 
by us, the temper carbon in quenched 
specimens seems to be coincident with 
the appearance of troostite or martensite. 
This would seem to signify that no ap- 
preciable amount of temper carbon is 
precipitated until a saturated solution is 
formed. Figs. 39, 40, 41, 43, and 45, 
representative of quenched specimens 
highly magnified, the structure 
to consist essentially of 





show 
massive and 
spheroidized cementite in a matrix of 
martensite or troostite or a mixture of 
the two. The dark areas in the matrix 
(Figs. 41, 43, 44, 45) are troostitic and 
are not to be mistaken for temper car- 
bon. <A typical temper carbon spot at 
high magnification is shown in Fig. 42. 
This is apparently embedded in a matrix 
of fine-grained martensite. 

As the time of anneal increases, the 
size and number of temper-carbon areas 
increase, as might be expected. Although 
it is impossible to make any positive 
statement regarding the structural ele- 
ment giving birth to temper carbon dur- 
ing the early graphitization, 
we believe from certain quenched sam- 
ples, ¢.g., Figs 31 to 34, that the temper 
carbon was first precipitated in appre- 
ciable amounts in the solid-solution areas 
and not, in general, in the patches of 
massive cementite. As additional evi- 
dence four micrographs of two speci- 
mens, one quenched after 21 hours at 
780 degrees Cent. (Figs. 46 and 47), 
and the other quenched after 20 hours 
at 800 degrees Cent. (Figs. 48 and 49). 
In the specimens quenched after 25 
hours, the temper carbon areas are bulky; 
little can be said_ re- 


stages of 


consequently, 
garding the structural conditions prior 
to graphitization. However, it is pos- 
sible that during the later stages of 
separation some of the massive cementite 
also undergoes decomposition. 

It is not unlikely that slight fluctua- 
tions in temperature during the effective 
annealing period may play an important 
part in the formation of temper carbon. 
After the austenite has become saturated 
with carbon, whether it is in the form 
of cementite or as atomic carbon,” a 
slight drop in the temperature would 
render the austenite supersaturated at 
the lower temperature and carbon would 
be rejected, apparently as temper car- 
bon. As temper carbon is less soluble 
than cementite in gamma iron, when the 
As a result of recent investigations by means 
of the X-ray spectrometer, Jeffries states that 
“the carbon in austenite is present as individual 


atoms.” Chem. & Met. Eng. (June 15, 1921) 
24, 1057. 
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temperature rises the austenite would 
become saturated at the expense 2f the 
structurally free cementite. Thus al- 
ternate precipitation and saturation take 


place throughout the anneal; moreover, 
further separation of temper carbon 
takes place during the slow cooling 


following the anneal since the solubility 
of carbon in austenite decreases with 
falling temperature. In properly an- 
nealed malleable castings little combined 
carbon can be found, either analytically 
or micrographically, and we are inclined 
to believe that the iron-graphite eutec- 
toid is at approximately zero per cent 
carbon. 

Organize New Equipment 
Company in New York 
The Mutual Equipment Co., 251 Fort 

Ave., New York, recently 

has been organized by D. E. Hadley, 

S. H. Baird and J. F. Kevern, all of 

whom formerly were conmected with the 

W. W. Sly Mfg. Co., Cleveland, in sales 

The new organ- 

sand-blast 


Washington 


or engineering capacies. 


ization purposes to develop 


arresters, core ovens, 


special ma- 


equipment, dust 


tumbling mills and other 


chinery for foundry service. 


Rules for Finding Ladle 
Holding Capacity 
Question: 1 should like to see an ex- 
ample worked showing the methéd em- 
for figuring the volume of ca- 
shaped ladle of 


ploying 
pacity of a cylindrical 
uniform diameter, say 25% inches and 
Also should like to have 


determining 


21 inches high. 

the formulas or rules for 
the amount of iron held in the crucible 
zone of a cupola. 
Answer: Two methods are available 
The first is the well known arithmetical 
rule of squaring the diameter, in inches, 
multiplying the result by the constant 
0.7854 to get the area, 


result by the height 21 also in inches, 


multiplying this 





to find the cubical contents or volume 
and finally multiplying by 0.26, the 
weight of a cubic inch of cast iron. 
Thus: 
(1) (2) 650.25 
7854 
1275 260100 
1275 325125 
510 520200 
-— 455175 
650.25 caininieiiaadiatis 
510.706350 
(3) 510.70 (4) 10724.70 
21 26 
51070 6434820 
102140 2144940 
10724.70 * 2788.4220 
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The second method has been de- 
signed especially for foundry use. By 
the use of the constant 0.206 the sec- 
ond and fourth step in the foregoing 
method have been combined thus short- 
ening the process to a considerable ex- 
tent, thus: 


(1) 25.5 (2) 650.25 
25.5 





.206 
1275 390150 
1275 130050 
510 —__—_— 
133.95150 
650.25 

(3) 133.95 

21 

13395 

26790 


2812.95 pounds 


The result by both methods is the 
same approximately 2,800 pounds, which 


is near enough for all practical purposes 


Ladles usually are made with more or 
less taper to the sides. The only differ- 
ence this feature makes in the calcula- 
tion ts that it will be necessary to select 
the proper diameter. It is apparent that 
if the bottom diameter is used the total 
will be under, and if the top diameter 
is employed the total will be over, the 
correct amount. On tapered ladles, and 
of course on all similar tapered shapes, 
the rule is to add the figures, represent- 
ing the top and bottom diameters and 
divide the result by 2; which will give 
what is known as the mean diameter. For 
instance if the ladle is 27 inches at the 
top and 23 inches at the bottom, the 
mean diameter, the diameter to be used 


when figuring the contents, or volume 
will be 27+23+2= 25 inches. The same 


rule is used to find the quantity of iron 
that can be collected in the well of the 
By dividing the last answer by 
2 to allow for the coke in the bed the 
amount will be 


cupola. 
approximately correct. 
For instance to find the holding capa- 
city of a cupola lined to 40 inches; square 
the diameter, multiply by 0.206, multi- 
ply by the height from the sand bed to 
the bottom of the sag hole, if there is 
one, if not,to the bottom of the tuyeres 
and divide the final result by 2, thus: 





(1) 40 (3) 329.600 
40 10* 
1600 3296.00 
(2) .206 
- (4) 3296.00 
9600 hina 
3200 1648.00** 
329.600 


*Height to tuyeres. 
**Pounds of iron in wells. 

















Bill On Pattern Mounting Methods—IIl 


HALP 


OO YA 


Ger it ?/ Naw! 


No Pock ET Boot 


URIOSITY is an attribute of 
human nature that mani- 
fests itself in various ways 
in different people. So far 
as* I have been able to determine, it 
does not depend on race, color, creed, 
or former state of servitude and is 
observed just as frequently in a viru- 
lent form in the meek and lowly as it 
is among the opulent and haughty 
and the great ones of the earth. This 
sage reflection was borne in upon me 


the other night when Bill called at 
the house and invited me to accom- 
pany him to the automobile show. 


I have no intention of buying a new 
this year therefore had not 
been sufficiently think of 
going on my own account and when 
I asked Bill if he had a mind to trade 


and 
interested to 


car 


in his old machine for a new one he 
said certainly not. He just wanted 
to go and look ’em over. The rea- 


son did not appeal to me, probably on 
account of an under-developed bump 
along that particular line, 
that an evening spent 
in Bill’s company not be time 
ill spent and perhaps I might pick 
up a point or two that would assist me 
We found the place crowded, partic- 
around the higher priced ma- 
Some of the cars were occu- 
some by two and, 


of curiosity 
but I reflected 
would 


ularly 
chines. 
pied by one person, 
in a few instances the en- 
tire family of three, includ- 
ing the dog, leaned luxuri- 
ously back against the gen- 
uine Spanish leather while 
the impressive looking young 
the 
little 


from 


salesman leaned in over 


recited his 
We ranged 
one end of the 
the other as rapidly as pos- 
sible the first time, with 
the intention of returning 
more leisurely, with stops at 
several points that attracted 


door and 
lesson. 


building to 
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Was turning over slowly and where 
the cylinder block and _ several pis- 
tons thad been cut open to illustrate 


the manner in which the engine func- 
tioned. Bill has been accustomed to 
heavy machinery all his life 
and, therefore, he was impressed par- 
ticularly by the high finish on the 
castings and the beautiful even thick- 
ness of metal shown at the sec- 
tions. 


foundry 


cut 


A snappy, young go-getter lad with 


all the facial characteristics and man- 
nerisms set forth as essentials in the 
Salesman’s Manual approached and 
inquired if we were interested. If I 
had been alone I should have told 
him that I was not a_ prospective 


customer and thus have prevented him 
from wasting any of his time on me. 
Bill 
to me afterward that the cocky, con- 
fident, these 
industry 

They 
seemed to act on the assumption that 
the that 
their job goods 


had other’ views He confided 
superior air assumed by 
captains of 
him a 


brilliant young 


always gave pain. 
and 
the 


wanted it 


customer knew nothing 


was to sell him 


irrespective of whether he 


or not. 

Bill told the young man he was 
thinking of buying a car, a plain 
moderate priced machine, one that 
had no fancy hickeys and doo-dads 







THis CASTING 15 


PovRED THRU 
a STRAW ANO 


THEN THRY A 














Hey! Hey! 
LETUM Up 


order, which he 


out of 
learn to 
that would stand 


one 


himself 


to get 


could drive and one 


a reasonable amount 


of hard usage. Also, he wanted one 
that did not have to stop at every 
gasoline station to have the tank re- 
filled. As Bill enumerated the list 
of selling points, the young man’s 
eyes glistened with anticipation over 
what the considered a gift of Provi- 
dence, a customer made to. order. 
He scarcely could restrain his impa- 
tience until Bill had finished, to launch 


into a eulogy of the machine he 
handled, which, as he was at pains 
to point out, not only included all 
the points Bill had raised, but many 
others of a supplementary character, 
which without a shadow of a doubt, 
gentlemen, placed the car in a class 
by itself. He was willing to concede 


that some of these features might be 


found in other cars, but certainly no 
other one car possessed them all. 
Bill listened with the most gratifying 
attention while the young man praised 
the ignition system, the leather up- 
holstery, the body design, the springs, 
the special alloy steel parts, the 
cooling and lubricating systems, the 
sturdy pressed steel frame and _ the 
superior quality of steel used in the 


Nhe 


which his 


hood latter was a feature of 
rather 


the 


was 


defied 


company proud 
world to 
the 


supe- 


and he 
show a car in which 
the hood 
to the one on 


held his 


needle 


steel in was 
which he 
When 
grate a 
little, had 
about little rec- 
ord, Bill wound him up again 
and_ started 
new one He 


rior 
now hand 
the began to 
showing that he 


finished his 


him off on a 
leaned 
told 
young never had 
driven a car; up until re- 
cently he had not been in a 


over 


confidentially and the 


man he 


‘ur attention on the first : position to buy one and, he 
part of the journey. We ——o— never had any mechanical 
t di . experience, The net result of 
stopped in front of one sie saLESMAN PUT THEM NEXT TO SOME INSIDE pore °*Perience. The esult 

chassis in which the engine ON CYLINDER CASTINGS this combination of circum- 
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stances was that he had no idea of 
how the engine functioned and if 
the young man had time to explain 
some of the details he would feel 
under a lasting obligation. The 
young man, it appeared, had all the 
time in the world and if Mr.—er—lI 
didn’t get your name? Oh! yes, Mr. 
T. T. Bull,—if Mr. Bull kindly would 
step into their touring car model, they 
could sit in comfort while he de- 
scribed the motive mechanism. I am 
willing to concede the young man 
any credit due for having a 

fair knowledge of the ma- 

chine, but if any person 
asked me some of the ques- 
tions that Bill asked him | 
should have hesitated to try 
and sell him a car. I would 
not trust him to drive a 
wheelbarrow around the 
grounds of one of these 


homes maintained at the pub f 


< 


A at 
lic expense for the feeble A ) of 
YELL ES 
Ct the 


minded. When apparently 
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mountains in Vermont. Mr. Bull, of 
course, was familiar with the fact that 
Vermont simply was a contraction of 
the French Vert Mont, green moun- 
tain, and probably was bestowed on 
the region by the early French ex- 
plorers on account of the sand de- 
posits which resembled the famous 
sand beds in the vicinity of Paris. 
He understood that many automobile 
engine builders in this country and in 
England employed yellow, red and 
even black sand to form their cylinder 
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the many outstanding, distinctive fea- 
tures and compared the price f.o.b. 
at the factory with any other car in 
the building. Why, he was satisfied 
to leave it to your own judgment if 
it was not the greatest bargain of the 
year. Bill thanked him profusely, es- 
pecially for the comprehensive and 
highly illuminating description of the 
methods employed in making the cyl- 
inder castings. He said they differed 
widely from what his former concep- 
tion had been but of course that only 
exemplified the old adage 
“Live and learn.” He ac- 
cepted with pleasure’ the 
young man’s card and as- 
sured him that he would 
ask for him personally in 
the event that he called at 
the company’s. sales aad 
display premises with the 
object of purchasing a car. 
We prowled 


some time after that and 


around = for 


“_> finally started for home 





tf 
Vere a. Si ie 8 





he had exhausted the subject 


Bill started off on a new HI 
tack by inquiring if the cyl 
inders were made of steel He as- 


sumed from what the young man 


had told him of the tremendous ex 
plosions taking place on _ the _ inside 
that the cylinders must be made of 
extraordinarily strong material. The 
salesman assured him that the sup 
position was perfectly natural, but 
the cylinders were made of cast iron 
Not, of course, ordinary cast iron, 
which, as Mr. Bull 


aware, is full of impurities, but a 


probably was 


special material, the cream of the 
blast furnace product. This iron after 
ward is alloyed with a certain propor- 
tion of pure steel and refined in a 
furnace after which it is poured int» 
the mold through a strainer which 
effectually removes the last traces of 
contamination. Replying to a ques 
tion touching on the kind of mate 
rial used to form the molds, he said 
they employed a superior grad 

green sand which he understood, bu 
really he could not be positive o1 


that point, came from the Gree 
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ut his company followed the 
French practice, and you know the 
French make some of the finest cars 
imported into this country. Chey 
make all their molds in green sand, 
he said. 

The same extraordinary care and 
attention to detail which characterizes 
the manufacture of the casting up to 
this point continues after it is taken 
out of the mold It is cleaned by a 
sand-blast machine which removes all 
sand, scale and exterior blemishes 
Then it 1S placed to soak for three 
months in an acid bath which acts 
upon the skin in the same manner as 
cold cream on the human _ skin and 
leaves the casting absolutely clean. 
Then it is taken to the machine shop 
where it passes through the hands of 


a number of men, each one of whom 


is a specialist who has devoted a lie 
time to one operatiol He would not 
go so far as to say that other cars 
lid not have points of excellence, but 
lly gentlemen, when you considered 

’ 

ow - 
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derision 


he 


sill laughed = in 
UB , when I suggested that 
had not been justified in 

wasting the voung salesman’s time. 

“Where do you get that stuff?’ 
said. “You have been hypnotized like 
nearly every one elsé by this continued 
sales talk, sales advertisement, sales 
propaganda of all kinds. At the rate 
public opinion is being molded, there 
won't be a single young man engaged 
in a producing capacity in twenty 
il will be salesmen. I 


am willing to admit that the salesman 


years. They a 


’ 


IS a necessary tactor In our indus 


tria life. because if t] e goods were 


not sold it would be labor wasted to 
produce them; but on the other hand 
available all the 


if no goods were 
put-em-over sales campaigns in tthe 
world would not sell them. Your av- 


erage salesman takes himself too seri- 


ously. As a class salesmen have in- 
fluenced public opinion to a_ point 
that accepts them at their own valua- 
tion. I am willing to admit that I am 
biased to a certain extent in my 
opinion I always have been engaged 
n the manufacturing end of the game 


FOR THE USE Ol -ORTING GENTLEMEN WHILE PURSUING THE BLIND PIG 
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and have bent every energy to turn- 


ing out a product that would stand 
up to every demand made upon it. 
At the annual meeting, the salesman 
is presented with a loving cup and 


has a medal pinned on his breast for 
taking orders in excess of the plant’s 
capacity and I am told that if I can- 


not meet the proposed production 
schedule with the existing force and 
without increasing the operating ex- 


pense I shall have a tin can tied to me. 


“However, that is not the point I 
had in mind when I started to talk 
about salesmen. You said I was 
not justified in wasting the sales- 
man’s time. Did it ever occur to 
you that the salesman has no com 


punction in wasting other men’s time? 
Real 


vestment 


estate men, insurance men, in- 
men, to 


b« ¢ yk 
house to 


men, automobile say 


nothing of the canvassers, agents 


and from 


h 
n 


peddlers all go 
toilet articles, 


clothes lines, 


ouse sell 


trying to 


mouse traps, washing 
machines, lightning rods and_= gun, 
Up to the 


bug and face powder. 


including wife’s time, I 


that in 


present, my 
aggregate I 
this 


worry 


should say the 


have lost about six months in 


manner and therefore, I should 
sales- 
hour. No sir! 
thing like that 


cordiality of St 


about stringing an automobile 


along for half an 
think a little 


from the 


man 
I don’t 


will detract 


Peter’s greeting which I finally ap- 


pear before him and ask to be shown 


the plat of this reserved seats. 


“T have had dealings with automobile 


salesmen several times within the 
past few years and I was curious to 
see if this bird differed from the re- 
mainder of the flock. He is just the 
same as the others He can talk 
prices fluently and can rhymc off and 


stock 


modification, 


set of phrases which 


repeat a 


with little, or no could 
be applied to any make of car, but in 
employed in 


the 


regard to the methods 


manufacturing and assembling 


product he knows as much about it 
as I do about the fourth § dimen- 
sion. I have heard there is such a 
thing and that lets me out.” 


“Salesmen have no monopoly in 


that respect,” I said “Few men 
ever learn more than one branch of 
a business In fact the last time I 
was talking to vou, you were bewail- 
ing the fact that foundrymen were 
so remiss in this. respect. You 
pointed out that matchplates, follow 
boards and pattern plates were famil- 
iar objects in nearly every foundry 
and yet in many cases the men who 
used them did not know how they 
were made. In a general wav thev 
had a hazy idea and if you asked 
them to explain the process involved 
they would do so in a fine, large, off 
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hand manner; but if you pressed them 
for details they would squirm out frem 
under and if they found themselves 
i where it 
out and 


in a position Was necessary 


to design, lay make a plate 
they would find themselves up among 
the exceedingly tall 
ladder, like Sher- 


historic 


branches of an 
the 
idan on a 
20 miles 


tree and nearest 


certain occasion, 


away.” 


“Quite true,” said Bill. “Quite true 
In many instances perhaps it may be 
more economical for the foundry to 
buy pattern plates ready made from 
some reputable manufacturer of that 
type of equipment; but that is no 
reason why the foundryman should 
not know thow the work is done and 
in the event that the patterns are 
made in his own shop he should be 


able to give the patternmaker explicit 


instructions how and why he wants 


patterns mounted in a certain man- 


The 


phasize is 


ner. main point I wish to em- 


foundryman is 
the 
will be 


that if the 


thoroughly familiar with methods 


what 
the 


of mounting patterns he 


call 


will be 


our salesmen friends sold on 


constantly seeking 


methods of 


idea and 


new application. If he 


is not familiar with the 


h 


proposition 


e will be inclined to 0k upon it 
indifference 


“The 


the extent to which a given pattern 


with 


relative size of an order or1 


is to be used will govern in selecting 
the type of pattern equipment Ac- 
cording to reasons already advanced it 
is preferable to ram the cope and 


drag of a mold on separate halves of 


mounted on individual 
the 


temporary, 


a split pattern 
rather than 


the 


boards ram cope on 


top of drag. <A but 
at the 


for 


same time accurate, method 


for 


fol- 


mounting existing patterns 


short orders may be described as 
lows: 
“The pattern first is rammed up in 
an ordinary flask in the usual manner. 
The lifted off 
its back with the pattern still in place. 
\ planed the 


face. of pin 


cope 1s and placed on 
laid on 
the 


board then is 


half mold and 
marked to 
the flask. 


and then 


each 
correspond = with 


The 


each 


holes 
boards 
half of 


those in are 
the 
rolled over on its face, or 
By 


easily is 


clamped 

mold is 

side down. digging down 
the 

to drive a 

the 


which the 


joint 


through sand it possible 


through the 


the 


few brads 
patterns into boards 
half flasks rolled 
back and the half patterns attached to 
the 


edges of 


.fter are 


the boards are drawn out of sand 


Two or more screws are driven 


into each pattern 


done An 
pattern may be mounted in this man- 


through the board 


and the job is average 


therefore it is 
that 


ner in 20 minutes and 


hard to believe the statement 


not 
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it pays to mount patterns even for 
ten molds. This interesting method 
exemplifies in a striking manner that 
the simple, sure way of proceeding 


by logical steps is in the end the most 


efficient. Not a single piece of special 


equipment is needed to do the job 
Not a single measurement is made 
or required and yet the two halves 
of the pattern are located with per- 
fect accuracy because the pattern is 
located on the board by the mold ex- 
actly as the board will locate it later 
in the mold and the board is lo 
cated by the flask identically as it 
later will locate the flask It is im- 
possible to make a mistake.” 

“Well,” said he “Here we are at 
your house I guess it is too late to 
go in so I shall reserve what I in 
tended to say on other pattern mount 
ing devices until I see you again. You 
know if a person were minded to go 
into the subject in detail he could 
write a fair sized book on the many 
ramifications into which pattern 
mounting is divided.” 

“Why don’t you go ahead and 
write a book I said, as I climbed 
out of th nachin« ‘TIudging by 
some of the material displayed in 


book shop windows almost any per 


on can do it 


“That’s a fair shot for the sales 
man,” said Bill “Any person can 
write a book, but it takes a clever 


man to make the public read it 


Award Tunnel Contract 


Booth & F'inn, Ltd.. New York, are 
the low bidders on the construction of 
the river sections of the proposed New 
York-New Jersey vehiclular tunnel which 


is to connect the Island of Manhattan 
with Jersey city Che bid of Booth 
& Flinn, Ltd., for the entire work, was 
$19,.331,723.50 The only other bidders 
were Patrick McGovern. Inc. and the 
Key stone State Construction Co and 


the Holbrook, Cabot & Rollins Corp., 
who submitted a tender jointly The 
amount bid by Booth & Flinn, Ltd., was 
approximately $1,725,000 below the esti- 


of Clifford M Holland, chief en 


gineer to the New York and New Jersey 


mate 


commissions. Booth & Flinn previously 
had built six tubes under tthe East river 

Under the contract the work on the 
construction of the tunnel to begin witl 
in 60 days of: the date of the con 
tract and the turmel is to be com 
pleted within 36 months. For construct 
ing the tunnel. Booth & Flinn, Ltd. will 
have to purchase 115,000 tons of cast 
iron tunnel segments, about 12,000 tons 
f plates, some 2500 tons of shapes, 
600 tons of concrete bars. 800 to 900 
tons of pipe, a large tonnage of sheets 


and considerable other steel 









of the 


EPRESENTATIVE types of 


smaller castings for internal 
combustion engines are de- 
scribed im this and a_ later 
article. Many of the smaller castings 


are simple and do not give either pat- 


tern shop or foundry much concern. 


Therefore, it wiser to make a 
composite article of a few castings, each 
and 


the 


appears 


of has a distinct peculiarity 
which of 


pitfalls likely to be encountered in mak- 


which 


together comprise most 


the smaller gasoline engine castings. 
s not suggested that any of the 
the 


ing 

It 
castings 
diagrams are involved or exceptionally 


shown in accompanying 
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ritish Motor Castings Methods- 


Making Patterns for the Front Cover of the Crankcase, the Bottom Half 


difficult. Indeed, ito the expert who first article applies equally to small 
has specialized in this class of work work. Wood dowels are not recom- 
they are distinctly easy and do not mended, feather edges are invariably 
present the constructional problems bad, and leather fillets are as_ satis- 
that a cylinder or crankcase presents. factory as fillets cut from the solid if 
Patterns for small work such as_ they are well worked in. 
pistons should invariably be made of Figs. 1 and 2 show the front cover 
hardwood. Baywood is the best wood of the crankcase described in a pre- 
for all classes of patternmaking, but vious article. It may be observed 
the question of cost sometimes de- that there is an internal flange. It is 
bars the use of it for larger castings. of course an aluminum casting. If 


fig) Plan Or Al Tor over OFA Cronkcase _ 


la > 7) PL ? 7 a, ay 
e Fi9.3 Plan lhe Pollern - a . 196 Klan Uf COrelon 
FIGS. 1 AND 2--VIEWS OF THE FRONT COVER OF A CRANKCASE FIGS. 3 AND 4—-PLAN AND SIDE VIEW OF PATTERN FOR 


THIS CASTING 














Crankcase, the Water-Inlet Casting, 
Pistons and the Axle Housing 


BY BEN SHAW AND JAMES EDGAR 














If pine is used, as with the larger such a casting was wanted in a hurry 
work, it should be free from knots, —a one-off job—there would be no 
straight grained and well seasoned. question of molding it on a machine. 
With regard to filleting, dowelling and The pattern would be glued in two 
feather-edges, what was said in the thicknesses, and the corebox prob- 














































S195 Side View Of Corebor 





Tr 





am 


—s*, 


» , es oe NY WN 
Ma ~ 
- | = q 


KS 












\ - - > = 

‘a \ie 

| Ptah nag - Z igs -- \ \ 
ae : \ XY 










j Peete 
y 
Sauk 
A < - 
A S--/ 


/ 






















FIGS. 5 AND 6—VIEWS OF THE COREBOX .., 
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FIGS 7 TO ll 


ably would be made of a _ bottom 
plate on which one thickness block 
would be screwed, the shape drawn, 
and the block taken off and cut to 
shape. This could be quickly done 
and, for an experimental job, would be 
satisfactory. However, something bet- 
ter is wanted for quantity production. 
Figs. 3 and 4 show a suitable pattern. 

The segmental method of construc- 
tion lends itself to a shallow piece of 
work such as this. It might be built 
by other methods such as making a 
solid block and insetting cross bat- 
tens to prevent it warping, but it is 
nearly always a dtsadvantage to have 
side and end grain on the same face 
as every molder knows. The reason 
segmental work sometimes gets _ir- 
regular is because of carelessness in 
jointing or glueing, and frequently be- 
cause the segments are made too long 
and the effect is the same as cross- 
ing lumber. If segments are of a 
reasonable length, well jointed and af- 
terward painted and varnished, the sur- 
face will remain smooth as long as the 
pattern holds together. It is not ad- 
visable to make the segments thicker 
than 34 inch for a small job such 
as this, and ™% inch is even more 
satisfactory. 

If the work is built longer than the 
finished size the bandsaw and after- 
ward the sandpapering machine will 
quickly shape it. There is an _ un- 


VIEWS OF THE BOTTOM HALF OF THE CRANKCASE 


reasonable prejudice in some motor would be gained by the segmental 
shops against the sander, but it cer- method if the top plate was carried 
tainly makes as satisfactory a finish to the outside size, and to obviate 
as the hand tools. A slight taper this the top course of segments ought 
should be feft. From Fig. 4 it may to be narrower than those beneath 
be seen that the facings on top are thus forming a shelf on which the top 
turned. It is difficult to avoid feather plate can sit. The prints have a special 
edges here, but they are not as ob- taper; that is, the size across the 
jectionable when they can be glued top of the print may be % inch Iess 
down. than the correct size of tthe core, 








In building the pattern no advantage and the corebox is made to suit. If 
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Method Of Mokine Pattern for Another Method Of aking Pattern for 
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FIGS. 12 AND 13—TWO METHODS OF MAKING THE PATTERN FOR THE BOTTOM 
HALF OF THE CRANKCASE FIG. 14—THE CORNER MAY BE CUT ON THE 
DIAGONAL, OR AS MARKED BY THE DOTTED LINES FIG. 15— 
SECTION AB, FIG. 16 FIG. 16—JOINT FACE OF COREBOX 
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Fig. 24 is a joint view of the pis- 
ton corebox and scarcely requires any 
explanation. The bosses are fitted 
on the bottom of the box to avoid 
having loose pieces at the joint, anc 
the ribs can be set into the end of the 
box and also into the bottom. It is 
not bad practice to set such ribs into 


1 : 
| vhie 


the boss as well, and they ought to be 


generously tapered 


It would not be quite correct to 
suggest that Figs. 25 and 26 show 


55 


housing 


o 
Z 


1 universal design of 


this is a casting that varies 
it only in detail We 


heavy 


because 
considerably, bi 


some of these for 


have seen 

vehicles jointed on the line AB and 
with several ribs to what iy be 
termed the branches The desig1 
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is modified by the gearing. Some of 
the larger axle housings constitute quite 
en the castings are 
AB, it 1s 

the bosses 


iil deliver without having 


intricate jobs. Wh 
made in halves, jointed on 
usually admissible to make 
to be loosened. The small extra weight 


rule matter. 


not as a 


in the design we are dealing 


does 
However, 
] make a 


with, it is not advisable to 

pattern in halves. Fig. 27 is a section 
or a suitable pattern As in the case 
of the piston, a head can be left on the 
top oi the boss. The body o1 t pat- 
tern can be turned, a piece afterward 
sliced off, and a flange C fitted A 
small pattern mav be turned from 


one piece of wood, but if large the 
wood should be jointed in a similar 
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way to the crankcase bottom. The 
boss can be fitted into the body with 
a turned dowel. The line AB is the 


mold joint line. 
the 


actual 
With 


pattern, 


the 
section of a 


regard to corebox tor 
Fig. 28 is a 
shows a print on 


suitable box This 


branch core It 
may be that 
plete core should be made in one box 
but 


the bottom of the 


contended the com- 


‘his is quite practicable, the in- 


ternal facing must, in this case, be 
left loose For this reason ‘it is. bet- 
ter to make two separate cores. The 


box like the pattern may be _ turned, 
the part J being afterward gouged, 
through It is necessary because of 
the taper on the print to make a 
loose piece of the top plate 


How and Why in Brass Founding 


Monn 


Cool Metal Causes Shrinks 
Ul c aré 
comotives 

two 


ing 55 and 


making side rod brasses for 
e had trouble in the 
patterns for castings weigh- 
75 pounds respectively. The 
using is 81 per cent 
cent lead, 


and haz 


ase of 


mposition we are 


pPper, 5 per cent fin, be per 
md 3 per cent sinc, The patterns are 
shaped meu ha lik é the icller U. [t 
1 ist with the circle down, and gated 


. : ee 
the end The difficulty 1s 


4 , , 
cracks which occur at the lowest 


hivwil 

pot in the circle, and are ut 1/8-inch 

t We are making a number of 

r castings with the same metal 

ind have no difficulty whatever. Can you 
st a remedy for the defect? 


Difireulties such as described frequent 
be overcome by pouring the metal 
hot enough to flash at the 
of the castings, raising the heads 


A 2% ay 


form a joint 
and by 


to make rod brasses is to 


put two a mold end to end; the gate 
should placed between the two cast 
ines, and Id enter at the top of 
the bank of nd forming the bearing, 
right whet crack occur Put the 
patterns apa enough ) arises 


> inches in diameter will have plenty 


of room betwee the castings thout 
danevet of breakt mm oat the flange 
Bush this riser up 4 inches above th 
top of the mold, a ive a. separat 
pourin prue which be attached 
either to the gate on tine the two 
castines about the root the riser; or 


pate can be run into the flanees of 


When 


the 


both castings the 


sprue is 


By Charles Vickers 


“ ill it 


filled, cover it with a bed of sand, and 
bed a small weight upon it. That will 
hold in the metal, while the riser head 


is being filled by dribbling in more met- 


al. Put a fillet on the gate where it 
connects with the castings; shake out 
the molds immediately the castings have 
cooled from a red heat, and clean the 
castings with a spade after breaking off 
the gates. One pattern can be worked 
in a mold, t reat production re- 
sults from using two 
By using a heavy ate attached to a 
eceder, placed high up on tl istin 
the ceeding done to bette ulvantage 
il | the | | V1 ‘ i An ke 
itive rod molded ring down 
vith the en istit heing flowed up 
ito the cop W crac t the junction 
of the back and flange when poured 
too cool, or p ed with » low a head 
Deoxidizing Copper 
ii ! makty f inyeres and 
j v metals we 
j 1 87 y , 
ing of old tuyercs we have trou- 
ith the castings leaking The 
res teste nder to 100 pounds 
f § l‘or ft sack Te us 
led with 1 a 
[ 1 f ’ I ’ ; enter 
, na § half dina 
md and nd with 1 to 40. We 
the mold and pour from the fop. 
1 on tions as to e cause of thir 
é appreciated 
lhe eakage s probably due to the 





presel ( excessive oxide n the old 
castings have been in serv- 


metal. The 


will be 


more 
on the surface, and parts 
away and oxidized at such pomts; all 


in the metal h 
dross produces unsound metal and the 


of which means dross 


water 1s able to seep through under 
slight pressure. \ll the failures to 
wnd ca pure copper 
an | traced to its condition before it 
was Ited If the copper is underpoled 
that ontains an undue proportion of 
uprous oxide, no ordinary addition of 
leoxidizer will remove the same and 
insure sound castings This ase is 
lat ind t \ i he necessiury to 
onduct ai fe experiment Magnesium 


yxidizer of 
mpel xa ed ( pper When the 


bubbling 


scrap 


copper is melted and in the pot 


rile t lave charcoal, add 059 
r cent of magnesium copper, stir well 
rid la little common salt and super- 
it five 1 rite then li he usual 

( dizes Uh casting treated 
pressure tight, depending on the 

oun the xide dissolved in the 
oppet Another wav is to mix cal- 
shed calcium = car- 


cined Le trax and t 


bide, a half pound of each, in the bot- 
tom of the crucible, and melt the cop- 
per, then after it is hot stir up the car- 
bide Save the skimmings and throw 
them into a half barrel of water awaVy 

om buildings, as they will contain 
acetylene and are a fire hazard. Deox- 


idize the the usual 


ind pour the casting 


copper in 


manner 
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Bascule Bridge Trunnions 
Made in Bronze 


We are going to make bronze trun- 
nions for a bascule bridge which must 
comply with the following physical 
tests: Elastic limit in compression be- 
tween 19,000 and 24,000 pounds; perma- 
nent set for 100,000 pound load, be- 
tween 0.12 and 0.16 inches. These 
bearings must be made of a copper-tin 
alloy with a maximum content of 1.00 
per cent phosphorus. We have made 
pieces but they only show 
0.33-inch of 0.16-inch. The 
analysis of the mixture we used fol- 
lows: Copper, 80 per cent; tin, 9 per 
cent; lead, 8 per cent; phosphorus from 
0.7 to 1.00 per cent. We will appreciate 
your suggestions. 

The 
metal too soft for the 
It is a well tested bearing metal 
but unsuited for your purpose and will 


several test 


instead 


formula used will produce a 
purpose out 


lined. 


specifications. It will 
to use the following al- 


not meet the 
be mecessary 
] 


lov: 
BripcGE TRUNNIONS 
Pounds Ounces 
Copper 82 10 
15 per phos. copper 0 6 
Tin 17 0 
It will be noted that 6 ounces of 
phosphor copper is used to every 
hundred pounds of metal. If a cru- 


] 


used, place the 6 ounces in 


non-crucible 


cible 1S 
the bottom. In a furnace 
the phosphor copper will have to be 
added after. the 


liquid 


copper has become 
a very satis fac- 
tory of the 


tin content it is necesary to watch the 


and this is not 


method On account high 


phosphorus closely and guard against 


using too much. The foregoing mixture 


should show the following properties: 
Elastic limit under compression 23,500 
pounds; permanent set under 100,000 


pound load 0.168 inch. This will meet 


the specifications. 


Low Melting Point Alloys 


What are the names of different metals 
or alloys, that have a low melting point, 
Fahr. We 
that has the mini- 


possibly about 500 degrees 
wish to get an alloy 
of expansion in changing from 
solid state. 


The melting points of some metals and 


mum 
the liquid to the 


alloys follow: 


Metals Melting Point, 
Degrees Fahr. 

Tin 449 
Lead 620 
Cadmium 610 
sismuth 520 
Alloy: Tin 25, lead 75 per cent 482 
Alloy: Tin 50; lead 50 per cent 372 
Alloy: Tin 60; lead 40 per cent 338 
Alloy: Tin 75; lead 25 per cent 354 
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alloy: Cadmium 10; lead 
26.6; tin 13.3; bismuth 50.10 per cent 158 
Fusible alloy: Cadmium 25.0; lead 
25.0; tin 50.0 per cent - 187 
Wood’s alloy ; Cadmium 15.4; lead 30.8; 
tin 15.4; bismuth 38.4 per cent 160 


Lipowitz 


Alloy: Lead 32; tin 16.0; bismuth 
52.0 per cent 205 

\llov: Lead 85.0; antimony 15.0 per 
cent 446 


Alloy: Tin 90.0; antimony 10.0 per 
cent 500 
\n alloy very small contraction 

consists of 50.0 per cent tin and 50.0 


with 


per cent zinc. 


Coloring Yellow Brass 
We would like 
garding a yellow brass dip for coloring 
yellow brass, to give it a red brass ap- 
This dip is used on small, light 


some information re- 


pearance. 
castings, but our dip 
and sulphuric acids does not color the yel- 
We have a casting from our 
with a red brass appearance, 
but when dipped in our acids, the red 
color disappeared, and it became yellow. 


containing mitric 
low brass. 


competitor 


One solution used to cause yellow brass 
casting to look like red 
by dissolving 4 ounces of sulphate of cop- 
water, then 


brass is made 


per in 1 gallon of warm 


adding 2 ounces of sulphuric acid. 

The bath is used at a temperature of 
115 degrees Fahr., and the castings must 
be well previous to immersion. 


It is necessary to use an iron-wire basket 


cleaned 


for dipping the castings, as the iron re- 
duces the copper from the solution. 


Preventing Iron’ Inserts 


from Blowing 


We have been making brass handle 


have 


castings with tron inserts and 


lad considerable trouble on account of 
iron inserts. 


inserts will not 


blowing on 

The iron blow pro- 
heated before they are 
laid in the molds. In the case of small 
work, the molds must be left open until 
ready to pour, then they must be cored 
While these must be 
This 


oxidiza- 


vided they are 


inserts. 
should not be red _ hot. 


with the 
hot, they 
high temperature 
tion on the surface of the 
the result that the brass would be like- 


would cause 


insert with 


lv to blow due to a reaction between 
it and the iron oxide. 
The iron inserts will blow if thev 


are not free of oxide, even if they are 
hot. All scale 
moved, even if it is necessary to pickle 
the inserts in acids to remove them. 
The inserts will blow if 


the mold condenses on 


oxide and must be re- 


cold because 


the moisture of 


the cold iron, and they will blow if 
oxidized even if warm, therefore, the 
iron must be clean and heated to a 
temperature above 212 degrees Fahr. 
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Alloys of Aluminum Froth 


We are casting manganese bronze pro- 
pellers, using a horn gate and also pour- 
ing down the riser, but it appears we 
cannot eliminate formation on 
the cope side of the blades. Can you ad 
vise proper method of molding to avoid 
this dross? We used the best 
grade of manganese bronze bought from 
reliable well as 
ur own mixture consisting of the fol- 
Copper, 45 per cent; sinc, 42 
per cent; manganese copper, 12 per 
cent, cent. 


dr Oss 


have 


various concerns, as 


lowing , 
aluminum, 1 per 

To get a clean casting of 
bronze, or of any 


manganese 


other copper alloy 
must be 
avoided while the metal is being poured 


into the 


containing aluminum, agitation 
in a 
manner similar to the production of suds 
on a solution of 


mold. Dross is formed 


soap im when 


such a metal is agitated. 


water, 
The dross on 


the surface of the blades will 


cause 
no difficulty provided the metal is run 
in at the bottom through cores. A 


horn gate is not suitable because it is 
in effect a nozzle from which the mol- 
ten metal emerges with a jet effect 
This is due to the fact that a horn 


gate tapers thinner towards the casting. 


In making aluminum bronze castings, 


when horn gates are used, they always 
must be 


placed exactly opposite to the 


way they are used for red brass. This 
is a good point to remember in the 
case of manganese bronze also. 


By keeping in mind 
manganese 


the tendency of 
lather like soapy 
water, a scheme of gating can be evolved 
that will introduce the bronze gently 
and without the formation of the dross 
which causes the trouble. In general, 
a bottom gate is best. Read the ques- 
tion “Casting Large Manganese Bronze 
Bushings” in the November 15, 1921, 
issue of THe Founpry, for this sugges- 
tion led to a 


bronze to 


successful casting. 





Metal Takes High Polish 
We require an aluminum alloy for an 
automobile accessory that should take a 
high polish. We have tried the standard 
Vo. 12 alloy, both 
metal, but it drags on the buff, making 
article. We 
alloy that can 


ingot and virgin 


an unsatisfactory looking 
will thank you for an 
he used as we desire. 


Use the following alloy: 


Metal Weight in Pounds 
Aluminum .......... ahaa 75 
SR ee err ae 20 
SY “A dekscnaee a benwok oak 5 


If any difficulty is encountered in cast- 


ing this alloy, substitute the following: 


Metal Weight in Pounds 
Aluminum . - vice 
SE Er ee es ee ee 15 
ee eee . 3 
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Urges Electric Furnace for Foundry 


Methods of Introducing Carbon 


Intimate Contact Obtained by Putting lt on Furnace 


Bottom Under the Charge 


Advantages Otten Outweigh Higher Melting Cost 


Shown 
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work, is that no fuel is introduced 


from whicl 


The absence of 


contents 


vantageous in 


h sulphur can be 


of the 


absorbed. 


increase in the sulphur 


iron 


is particularly ad- 


casting extremely light 


work, where the metal must be bright, 


machineable, ar 


nd 


Also, in this 


soft 


THE FOUNDRY 


Mitag  bee ie + is hie 
“ip 
. | 
, - bat Ain . 
Sand re Is Attached to 


What is the best method 


(/i 


for coring out the recess in axle boxes 
for farm wagons’? We use iron mandrils 
r the bor 


Answer—A sand ring be at- 


core can 


mandril to form the re- 


the axle box. If the mandril is 





rovid¢ \\ I e 
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sestion—For , our 

Ty e are at 4 sa 
bility of using malleable s for 
asting copper g Please c 5 


here to malleable ron a 


malleable iron will successitul tand 
the heat radiated by molter ypper 
The section of the casting l nch 
square and the mold is ™% thick 


Answer—The copper would adhere to 


the malleable iron mold if 
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THE COREBOX IS PLACED AROUND 
RAMMED 
not ho v, di i ye through it fron 
end to « Then d a second hol 
from side to side at a point that will 
pass throug the first hole also 
coincide wit a vent passage scratched 
n the nside center line yt the ring 
ore 
Che cente le the ring core must 
be a close t. Paint a little paste on 
the side of the core and drop it over 
the mandr It can b idj usted it the 
proper distance by a gagt by marks 


on the mandril. If the mandril is hot 
t will dry the paste, otherwise it w 
he neccssary to place it with the core 


attached in the 


An alternat 
place the ring core box around the 
iz 
dril; ri 
there this pr 
necessary to provide a core plate 

} 


a number of holes nough 


to permit the mandrils to drop through 
the 
accompanying 

To 
accurately entails considerable 


all 


, 1 
‘ the 
snown in tne 


required distance as 
illustration 
ream out the holes in the plate 
and 


be 


work 


for practical purposes they may 


cored. In this case it will be necessary 


THE MANDRIL AND THI SAND CORE 
IN PLACE 
the mold was clean ind mk .‘ 
came hot enoug Chis ed by 
the lact that malleable ca be 
brazed Malleabl i ex 
tent wou l \ hsta d the LL eC 
vy molten copper, that {f the section 
8) malleable \ ( ‘ 
in comparison to th er 
poured again it, and th ice wa 
protected by a graphit wa How 
ever, the amount of copp 
pose to pour into an iron mold nc] 
thick would soon change the i: t 
hich the, copper is poured into white 
n, while the outside the ca g 
would remain mallea I ould 
et up severe interna i S he 
permans m and quickly crack the 
s é igainst WwW 1 the copper is 


ish to try a permanent 


m ve wou ecommend that you 
use gray iron with a section 1 to 1% 


inches thick, and that the 


be 


inside of the 


1 


mold coated with a heavy graphite 


wash and dried before use Under 


these conditions you might succeed in 


secumng good copper castings economi- 


cally 











Rolls Molded in Sectional Flasks 


Method Is Given as an Alternative to Sweep Molding—Mold Finished in 
Sections and Clamped Together—Grooves Are Formed by Sectional 
Loose Pieces and Cutting Away the Sand 


steel mill 


Ameri- 


RODUCTION of 
rolls as carried on in 
ca is interestingly described in 
THE Aug. 1 and 
Aug. 15 


being 


FouNpDRY of 
the issue of 
roll 
molded horizontally 
bar. This 
with a method employed in the foundry 


15, Fig. 11 in 


shows a steel with grooves, 


with a sweep and 


practice may be contrasted 


in which the writer works, whereby 


similar molds are made vertically. 


cross sectional elevation 


Fig. 1 is a 


of a square flask standing on a bottom 
plate, clamped as shown This flask 
must be of a size suitable for the 
diameter of the roll, and deep enough 
to take the bottom neck and wabbler, 
marked C and D. D is the neck and 


C the wabbler, both loose pieces of pat 
tern 

The first operation after setting th 
flask and bottom plate consists of set- 














ting a 3-inch plug, A, through a hole in 
the center of the bottom plate and 
ramming a solid bottom, marked B, of 
molding sand, say 8 or 9 inches deep 
The remainder of the space around this 
block of facing sand is filled with floor 
— 7 
Tk 
aa 
{ / Vy 
y , 
= Vn n 
=. 44s 
14 ¢ > V4 | 
-_ U SS 
" { 
. See A oom 
4 jk 1 
| |) ea, j ) en 
| AZZ TZ aaa, | 
- See | 
PIG FLASK FOR NECK AND WAB- 
BLI WITH PATTERN IN PLACE 
sand and cinders Vents ar irried up 
through all sections from three corners 
of the fla The down gate is placed 
n the fourt orner after reaching the 
first parting rked J in Fig. 2 \ 
vel place is le on the facing sand 
the bottom the flask, Fig. 1, for 
1 wabbler C, and it is set central with 
the 3-inch hole. 1 ison ; hol 
iS giv later. 
The neck is tried the wabbler to 
pet the orrect height ind placed aside 


to allow room for ramming the wabbler 


and making a level surface for the 


neck. This surface is well studded with 


rails, then before the neck pattern is 


BY J. R. HADSUM 


N LARGE foundries equipped to = 
steel rolls and sand-cast 
iron rolls, the usual procedure is to 
sweep the mold in a full length flask 
made in two sections bolted together. 
However, to up-end these flasks a 
crane with heavy lifting capacity 
must be provided and the head room 
in the foundry must be high. This 
= is one of the reasons that might in- 
duce a foundry to mold the rolls in 
a sectional flask in a manner similar 
to the British practice 


this article. 


make 


outlined in 


placed back and rammed up to the 
level of the flask and a parting is mad 
at this point. Pattern section E, Fig. 2, 
is then placed on and a set of loose 
pieces marked / is placed around it as 


shown. These circles are generally in 
six sections, one of them having its 
sides at such an angle as to permit it 
to be drawn in and release the others, 
should they be placed where there is 
no parting, as at G. The molders then 
have a hint for cheeks which will suit 
the de pth of sé ction, E. Sometimes 
they manage with two, never less, often 
more. If they cannot get the right 
depth then the parting at II is varied 
to suit. 
Vent Sticks in Corners 

The three cheeks are not put on and 

clamped up at once, it is more conveni- 


ent to put them on one at a time. The 


gate stick is placed in the corner where 
there is no vent stick, before ramming 
is started \ good thickness of fac- 
ing sand is placed between the different 
sets of loose rings as the sand is cut 
away afterward in order to form the 
grooves, as shown by dotted lines. 


rmed for the loose pieces 


\ bed is f 


marked G by suitable sweep working 
ff the top of section E. After the flask 
is filled with sand, space is swept out 
for the loose pieces H. At this stage 
after clamping ail three sections to- 


gether, using 8 to 12 clamps and mak- 


ing guide marks at 7 ,the parting is 
made. Section E of the mold is lifted 
off and placed on a soft bed on the 
floor. This is a convenient arrangement, 
as another man can now take the neck 
out of the lower flask, carve it to the 


206 


curved lines shown on Fig. 1 and _ nail 
curved portion. The neck pattern later 
is used to form the top neck marked 
O in Fig. 2. 


After section E is set on the floor, suit- 
alle cheeks are then selected and molding 
operations are carried on, as in section 
E, to form section R and section L may 
alsé molded at this 
soft bed is made and the upper 
lifted off at parting JJ and 
on the prepared bed. This permits finish 


be time. Another 


sections 


are placed 


ing section E. A spike is driven into 
each of the curbs H which are then 
withdrawn. The surface of the mold 
formed by the loose pieces H is then 
given a coat of thick tar paint and 
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FIG. 2—TWO OR THREE FLASKS ARE 
CLAMPED TOGETHER TO FORM A 
SECTION 


thick 
ness of sea sand is spread over the part 


ing II. 
\ plate 1S 


wet sea sand and about an inch 


then rubbed on to thi 


parting and clamped to the flanges of the 


flasks at /J, and the section is rolled 
over the floor. Each cheek has a pair 
of journals or centers as shown b 


dotted circles, but as the flanges ar 
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only, it is not 


except 


on two opposite sides 
practicable to the journals 
they are in line as the flask as 
the finished molds are handled by hitching 


use 
well as 


slings to the lower journals. 


} 


The loose pieces, / can be drawn after 


section E is turned over from its origi- 


nal position and the pattern is then with- 
The 


drawn by the crane loose pieces G 


can then be drawn in and the grooves 
carved to the shape shown by dotted 
lines \ thick coat of paint, sleeking 


and a coat of blacking makes the sec- 


tion ready for the oven 


Gagegers are placed in each section and 


} 


as the molding progresses the gate stick 


and the three vent pipes are gradually 


withdrawn as the height of the sand is 


raised. Section L is made in a manner 


similar to that used in molding sections 


FE and R. The neck pattern D in Fig. 1 


marked O in Fig. 2 is placed on parting 


THE FOUNDRY 


IV. The flask for this is generally made 


up of four plates fastened at two 
opposite corners with cotter pins so 
that this top section can be opened 


cusily some 3 or 4 hours after casting 
sand from 
allow the roll to 


After this flask is rammed, pattern P 


permit of digging away 


the neck to contract. 


ming the wabbler and part of riser 
a plate clamped on; suitable 
' as 


flask is 


partings to a 


the 


placed at the 


cuides for closing and 


turned over so that the neck pattern can 
be drawn, carved, painted and finished 
for the drying oven 

An addition to the riser is rammed 


up in another set of smaller flasks, and 


a similar addition to the runner is mad 


flasks Each 


in a still smaller set of 


i these sets is generally composed of 
two or three flasks clamped toget 
Fach section of the mold having been 
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rolled over before drying, with the ex- 
ception of the bottom neck and wabbler, 
of course, requires to be rolled over 


when closing the mold Ihe bot 


again 


tom plates that were placed on each 
section being left on the floor after 
having the clamps knocked off. When 
losing, each section is placed to the 
marks made before parting and clamped 


securely at each pi 


The 


Fig, 1 


purpose of fastening a dummy 


3-inch hole marked A in 


is for the 


casting which is inserted into the mold 
tc chill the bulk of the metal in the 
center 7 

I often notice when reading Pat 
Dwvyer's extremely nteresting articles 
in THe Founpry that after he and his 
friend Bill have cast a few jobs. the 
agree “to call it a day and quit In 
this case we sna vary i¢ metapho 


Standardization of Patterns Desirable 


ONSIDERABLE room for 


t exists in methods 


fe Pp \ el 

employe nm pattern shop prac 
tice oo often the individual 
patternmaker is a law unto himself and 
eagerly Strives to vork out problems 
whereby an improvement in his work 

effectively may » made. Problems es 

ential to pattern making progress con 
stantly ippearing for solution. The 
ressive pirit of the age demands 
v idea thods that are practical 
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Standardiza 


and ot 


tion 


commercial value 


otters a solution to problems that 


have appeared almost impossible in the 


, , 
past \ method for locating dowel 
— . - 
n holes nugnt wel serve as a Start 
int in standardization 


\ device which has been used for 


ne for this purpose ts shown in 
th iccompanying illustrations Che 
gag dicated at A is provided with ‘en 
( lameter holes equally spaced 

] wiches center to center \ hole 





A ST 


ANDARD GAGE MIGHT BE 


USED FOR LOCATING 


pattern was employed 


DOW! 


Ciose toone end anda Ssicot ie opposite 
end serve to locate the gage on the flask 
r pattern ird Phe heavy biack 
mark close to each end corresponds to 
utline of the flask This gage may 
ised to lo ting «hk veils Irom l 

nches to 15 aches apart and of course 
idea may be adapted to cover practi 
cally any range \ small parted 


in the present in- 
tance tor purpos 2 istration 


P , ; , 
lo hocate thre WeEIS thie vage is 
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ior t heat on the 


necessary was 


However, I believe that 


consideration will show that this tr 
was justified The castings were 
hard to run and required al 
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wo, 
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Experience Required to Handle Men 


HAUNCEY DEPEW, reminiscent in a 
series of articles recently appearing in a 
popular periodical, that the only 
which occurred on the New York 
lines during the years of his administrative 


States 
strike 


Central 


control went into effect while he was absent in 
Europe and while executive powers were vested 
in a comparatively young man. He pays high 
tribute to this officer as a master of technical and 
business detail connected with the profession of 


railroading ; 


g; but says that the error of judgment 
which 


millions in revenue to the road and a 

amount to the employes, was due 
to the fact that the young man only had a theoret 
ical knowledge of the most important fac 
tors involved in conducting the affairs of a large 
industrial enterprise, the handling 


lost 


corresponding 
one of 


experience in 


men The young man, fundamentally clever and 
lacking in that one point through no fault of his 
own, but solely through system of training which 
ignored essential, profited by his 


that particular 
mistake, and later, equipped with maturer judgment 


ind experience, when he went to another road made 


tL conspicuous success of his administration Mi 
Depew did not present this incident as an argu 
ment for, or against, strikes. Ile simply cited it 
to bear out his contention to the effect that co 
yperation between management and men is essen 
tia! to business success and that to have co-opera 


tion, a closer and = fur 
ther, that the burden of promoting this closer re 


] 
the 


relationship is necessary 


Management I"; 


lationship clearly is up t om 
their status as executive heads, the officers § ai 
n a better position to consider questions of policy 
in their broader aspects and it should be their duty 


lay these policies before the men in a manne 
that will enlist their whole-hearted support lo 
lo this the officers should be familiar with the 
eniploye’s viewpoint. 
Boiled Gown to 1 essen ] ind applied to the 
undry rdustry t mean LOSE 1 active 
harge o peration hould | ( k wledge ol 
echnical and mechanical deta east equal t 
lat p ( ed bv t ¢ h (| lie ictual | 
In addi ( pet ny ( iile lave l 
iowledy Wn naturs ifficient to realize 
t all v ] i¢ e not alike « ( thei nental 
pil | { \ p ne Irce f difficulty 
( ( lly you ecu ¢ ] h ot 
| ¢ ( » ence thre 1 1] Is 
un ( rkm ke rothes 
t ( h N ( lat ( 1e ( 11 | i¢ 1s 
é ( id that leads » the cor lat 
ld do twice ; much work in. the 
( ( ie om Under certain circum 
( imption is justifiable, but exceptions 
{ in extent that nothing short o 
tu experience lL qualify nan to set up it 
) ma es or instance to con 
( ( ¢ s d en mnie ustered 1 
\ er would not turn out more worl 
than one n working alone Che thre 
undamental factors of manufacturing operation are 
1 | equipmen d tual experience 
( ipervisor’s part is necessary to secure the bes 


Some men have 


but the 


combination 


iatural @ift along this line. majority gai! 


<nowledge through time and actual experience 














Trade Outlook in the Foundry Industry 


ORE tangible evidences are offered daily 
tending to show improvement in the mar- 
ket for castings. While the immediate ef- 
fect is not great, measured in tonnage of 
orders, a slight quickening is evident and a much 
more hopeful outlook is offered for the spring and 
summer than at first was expected. The general 
tone of the inquiry prevalent is better; the pur- 
chases metal and fuel are increasing; and the 
hours per week of operation in foundries of all 
classes are gaining. This may not be apparent to 
those not directly in the wash of the tide; but the 
is toward improvement. 
One of the most satisfying evi- 
dences of betterment is in the in- 
creased purchases of iron by feund 
ries throughout the country. True, 
stocks have been depleted even un 
der the curtailed operations which 
have prevailed and buying was expected in the 
early spring. Further, the attractive prices of- 
fered during the past few weeks have presented 


of 


tendency 


Take More 


Iron 


Dusiness 


are keenly competitive and eagerness for 


every place is evident. Malleable foundries antici 
pate a marked improvement in tonnage output for 
February, even considering the short month. 


January was slightly better than December and or 
ders are increasing in pace with the automotive and 
railway demand. Large inquiries for cast-iron pipe 
from some of the leading cities are expected. Cleve- 
land will advertise for bids probably for March 15, 
on the first 1% miles of a 9-mile requirement of 
60-inch pipe for which cast iron will considered 
with other types. 


1 


be 
the present move 
started a 
20,500 ¢ 


nce buying 
few weeks 
ars | 


ment 
about 


ago, 


Car Orders 1ave been or- 


a dered in the ¢ hicago district alone 
New inquiries are constantly de- 
veloping. some 10,000 cars being in 

prospect from western dines. In the East, orders 


which are impending will include about 4900 for 
domestic and 4800 freight cars for foreign 
In addition some 1500 mine cars will be placed. 


service 














an inducement This increasing 
hard to resist. demand, coupled 
However, con- Prices of Raw Material for Foundry Use with the repair 
sidering the CORRECTED TO FEB work which has 
present financial Iron Scrap been increasing 
state of many - 4 — bE Ae kg ret fad - = - } et during the past 
establishments, N Foundry, ¢ Heavy melt ( 1 few months is 
buy ing for the + Ane vr i a . = = ‘ Lag ted furnishing a 
future and par Basic, Valley 18 N cast, P ! steadily growing 
ticularly unless Mal . Chie > ‘ poe > — + tonnage of cast 
some immediate Malleable, Buffa a See See Seen. Soe eS ings to malle 
prospects of us Coke — R ilroad illeable, i 12 75 l able and steel 
. ; 1 ‘_ Connellsville foundry, « ‘ $4 t 4 Agrict ul mal Cl re 1 to 1 ° : ‘ Ty 

ing the iron “geared ween > ali R F aenieeas Ri, ; 14 foundries. That 
were presented, this buying 
probably would movement was 
not be indulged in to a marked extent. In the not launched before it was needed is evi- 
Pittsburgh district foundries which formerly pur- dent from the surplus car figures. The week of 


small as 50 ton lots of iron for immed- 
iate needs, now are buying from 300 to 500 tons 
and inquiring more earnestly for future deliver 
ies. Radiator and sanitary ware manufacturers 
are buying in lots of several thousand tons for 
March, April and May delivery. In this connec 
tion, it is interesting to note the steady advance 
in demand for castings for plumbing service. Ac- 
cording to a report of the department of commerce, 


chased 


ads 


41,993 bathtubs were ordered in December and 
58,420 in January and lavatory orders increased 
from 49,961 to 80,124 between the months noted. 


For the first time since the depres- 
sion began, a marked improvement 
is noted in the operation of jobbing 


Jobbing 


Improved foundries. Phis particularly | is 
true of the light weight gray-iron 
shops [he requirements upon 


which these orders are based, vary widely, with 
municipal predominating. | Automotive 
too, are slightly more in demand. Some 
of the foundries making this class of work, in Ohio 
and Michigan are increasing their operating sched- 
ules each week, mirroring the conditions in the con- 
sumer manufacturing plants. Steel foundries, 


castings 


castings, 


in 


general, share in the improvement noted in other 
Prices for steel castings 


lines, but in a less degree. 


Feb. 1 registered a decrease to 296,659 
cars against 330,681 for Jan. 23; while the previous 
week’s figure 396,192 \lthough the 
slight increases in prices for farm products are 
taken to indicate better prospects for the summer 
and fall season, little optimism is expressed re- 
garding spring buying. According to compila 
tions from a recent questionnaire propounded by 
the Implement & Tractor Journal, 90 per cent of 
the dealers in farm implements are selling at about 
cost, five per cent are taking a profit and the re 
mainder are taking what they can get. Sixty per 
cent of the dealers who replied, report that they 
have taken but few contracts for 1922 season. 
Little demand for sugar machinery either from the 
south or Cuba is noted. However, the China Na- 
tional Sugar Refining Co., Shanghai recently sent 
representatives to purchase American machinery. 


surplus 


1 


Was cars. 


Nonferrous prices based on New 

York quotations in the Daily 

Nonferrous. Metal Trade for Feb. 23, follow: 
Poison Casting copper, 12.50ce to 12.62%4c: 
electrolytic copper, 13.00c; Straits 

tin, 29.12%c; antimony, 4.40c, lead, 

4.70c; aluminum, No. 12. alloy, producers’ price, 
19.00c to 19.20c, and open market, 13.00c to 15.00c. 


Zine is 4.50c, E. St. Louis. 
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P or» » 
it NG rsonai 
] vin W. Smith of the H. B. Smit 
Co., Westhfie Mass., has been elected 
p! lent of the Westfield chamber ot 


appointed Sales 


ag yy the United States Cast Iron 
Pipe & Foundry Co. for its new branch 
oltice opened 604 Interstate build 


ing, Kansas City. 

C. Rogers has been made night super 
intendent for the Monroe Steel Casting 
Co., Monroe, Mich Mr 


superintendent of the 


Rogers former 
M ichi- 


asting Co., Detroit 


continues as 
the 
Foundry 


Roland T. 
general sales 
division o! the 


East 


Hungerford 
stoker 
Co., 


which recently 


manager of 
Gibby 
Mass., 


Boston, 


was purchased from the Files Engt- 
neering Co., Providence, R. I 

Martin Harder, formerly superinterd 
ent, the malleable department, Chain 


Relt Co., Milwaukee, and more recently 
connected with the Saginaw Malleable 
Iron Co., Saginaw, Mich., has become 
affiliated with the South Side Malleable 
Castings Co., Milwaukee. 

Robert M Lea 
Weir Co., 
purchased a large tract on 
Water 
river 


treasurer of the 
Taunton, Mass., has 
West 


Taunton 


Stove 


street, adjoining the 
' 
open it aS a park 


Willian 


and will 


as a memorial to the late 
I Walker, one of the 
company 


W. G 


founders of 


THE FOUNDRY 


quarters in Detroit. He resigned tron 


the Carborundum Co. about two years 
1utomotiv 


igo to devote himself to 


engineering problems 
aares ‘ounary!? n 
oe ae oF? % ! 
Pointe mn cupola practi with 
iggestions tor bette ind more eth- 
ient foundry operation were given by 


Pat editor of THE 


FouNDRY, at 


Dwyer, engineering 


the regular monthly meet- 


Pittsburgh Foundrymen’s 
held at 
Feb, 20. Mr 


importance of 


the General Forbes 


association, 
hotel, Dwyer emphasized 
the giving as much 


attention to the analyses of sands as 
to the 
the 
oft-repeated error of using 


coke in the melt He 


shiftless methods in 


analyses of pig iron and called 
the 
much 
the 
foundries 


attention of the members to 
too 
referred to 
some 


which often leads to too much iron be- 


ing melted in the heat for the par- 
ticular job in hand Mr. Dwyer in- 
terspersed his informal talk with 
humorous anecdotes and references to 


both as a 
editor 
members 


his own past experiences, 
r 


practical foundryman and as an 


\ large number of and 


guests were present at both the dinner 
and meeting which followed. These 
were presided over by Vice President 


Braddock, 


Steel Co = 


Samuel B. Cuthbert of the 


Pa., works of the Carnegie 


F. H. Clay, of the Allegheny Steel 
Co the organizati yn’s president, be- 
ing absent. 
we » co na 
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szuquamntrmmnant MULSUALULEUAUUUUEENNAUUEENA MUL ATLAL a 
Obituary : 
i 

Henry W. Bullard, treasurer of the 


) 1 : wndr 
Poughkeepsie Foundry Xx 


Co., Poughkeepsie, N. Y. died Feb 


R ud 4H Rice general manager 
of the Lynn, Mass., plant of the Gen- 
eral Electric (| lied Feb. 10, at a 
camp on Lake George Mr. Rice was 
born 58 years ago in Bucksport, Me., 
and graduated from Stevens institute of 
technology He later became a member 


Engine Co., Provi- 


\bout 18 


of the Rice-Sargent 


dence, R. ] years ago, he 


assumed charge of the steam turbine de 
partment at the Lynn works of the 
General Electric Co. and later took 
full charge of the plant as general 


manage! 


Space Reservations Grow 
For Rochester Exhibit 
Exhibitors at Rochester, N. Y. found- 
ry equipment 


show in the week of June 


2 im conjuction with the \merican 
Foundrymen association’s armual con 
vention, are requested by Manager ( 
KE. Hoyt to indicate the approximate 
number of square feet they will re 
quire as soon as possibk \pplications 
were in hand for 21,567 feet, a_ little 
more than two-fifths of the available 
space in the three buildings on Feb. 15 
This does not nclud 48 rms \ ch 
hav ndicated the nt m ep 
esented but not spa ( Wit 
irly 150 o ‘ ex no 
heard fro l v Ss are ro 
fressing rap 
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Rudge-Littley 


Bromwich, past president of the 1. B. F 
J. E. Fletcher, director of research as- 
sociation Birmingham ; 1) Howard 


Wood, man 


Engineering 


William 

Moulding 
and H ( 
Fot 


om 


[HE 
Mr 
various 
and on tl 
of return 
end o 


the 


Sand 


for Small 


What 
practical 
be pickes 
to place 
work 


is any oO 


wit 


inaging director! ( onstructiona 

1g Co Ltd irmingham 

O'Keefe proprietor daptable 
Machine = ¢ Birmingham 
lle Estep, | in manager 

NDRY 

ith and Mr. Zeman are visiting 


England 


*tatron 


industrial centers 
e continent with the expt 
ne to the L nite 1 States at 


f March 


Blast Unit Adapted 
Plants 
thoroughly 


that it 
from 


is said to be a 


sandblast so small can 


1 up and carried place 
and yet capable of doing any 
hin its 


{ the 


capacity as efficiently 


larger installations, re 
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Approvy e 
\ new Satety 


and protection ol ibrasive heels has 
recently been approved by the Amer 
can Engineering Standards committe 
and released for publicati rhe co 
was prepared under the rules of pro 
cedure of the Ame ca kK ngineeru 
Standards committee and has as _ its 


, 
sponsors the \ssociation 


of Industrial Accident lsoards and 
Commissions, W heel 
Manufacturers association of 
states sponsors 


draft 


code, consisting of 28 members 
, 
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58 


cent were 
estimate 


typewriter 
to 
placed the 


lactory, per 


found need glasses. One 


loss due to faulty conditions 


above the entire cost of illumination. 


From 446 plants studied only 87 per 


cent were in excellent condition, and 


thre others were graded as follows: 32 
per cent good, 29.1 per cent fair, 18.8 
per cent poor, 3 per cent very poor, 
7.2 per cent partly good and partly 
i lImprope lightme was said to 
ce ise output 2 per cent in_ steel 
| ts and 10 per cent in plants where 
the operation are on smaller pieces. 
The fact was also pointed out the 
cost for providing adequate illumina- 
tic for the entire industry would 
amount to 1 per cent of the total 
wages 


plies Truck Hardware 


liver Machinery Co., Grand 


Rapids, Mich., recently has developed a 
truck for use in furniture factories, 
pattern shops and other wood working 
shops, but instead of selling the truck 
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that this valve 


kept 


159 pounds 


1 It is claimed 


known to have steam 


ith one grinding with 


\mong the merits stated by the Chi pressure and 150 degrees Fahr., super 
cago Pneumatic Tool Co., for a new heat and also wit saturated steam 
ty] of steam driven a compress at 100 pounds pressur No lubrication 
shown in the accompanying illustrati Ss required 
ire tnat t 5 extremely econon i The govern s nou t fiv 
n steam consumption and that it meets vheel and is operated y centrifuga 
n a Satis? I manne the condit s rce and inertia Phe overn irm 1S 

npos \ Su] heated h pressu mnected t t steam aly e¢ I 
ea | steam ¢ r 1s le nd ging the throw of t utter 
ned and constructed that " it changes the point ft the cutoff of 
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A VIEW OF THE FACTORY TRUCK COMPLETELY ASSEMBLED S OF VALVES 
unplete it 1s prepared to tur the ses aga the n ine is ru g step \ on two litterentia 
complete set of hardware together with a yn-condensing when the piston cov- unl ads connect with the inlet valves 
working drawing which will enabl ers the port on the returning strok« and ice the capacity of the compres 
local workmen in any wood-worki \\ ru g condensing, the valve. sor two steps On inloader holds 
lant t iS nble the truck for th yes Cal the return stroke pe the valves n the crank 
ves The accompanying  illustratio In add to effect 1 material sav- d of or cle 1 the head en 
vs the assembled truck and also the 1 stea consun nm whe run , , secotd wallenies tnatie 
vidual hardware parts which enter 1 lensing, t design permits open the inlet valves at the opposite 
ts construction ion 1 shorter <« le ind short ends 
claimed that this method will e! the weig i rocat 

fi nsiderable saving rhe initial irts is materially reduce ere is Several plans e on foot to give 
hardware is stated to be les rict and = the ylinde an employment to idle workers ustria 
little a i foundry basis. It weighs lu ed n easil) [he valve prob- The ra id administration intends to 
consider less than the truck and_ len s been solved the adoption of nplo 5 soo! s credit can be ob 
may e d under a lowe freight the | nted Skinner steam tight doubled tained. 600 met vorkers and 400 
classificat seat poppet valve for 1 admission and carpenters and ce ersmiths in the in- 
a exhaus It is stat this valve will stall of safet devices, and the 

Zircon, the silicate of zirconium, melts remain steam tight indefinitely and will erection of buildings. It is also planned 
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Foundry Equipment Inquiry Varied 


Improved Conditions Govern in Those Regions Favored by Recent Orders for 
Castings—Few New Foundry Projects in Sight 
for Spring Construction 


ORE active inquiries and an increase in or- 
ders for foundry equipment is noted in some 
localities, particularly in Pennsylvania, Ohio 
and West Virginia, while in the East and 
some of the Mississippi Valley states are governed by 
disinterested conditions which have been 
Better conditions in the 
cars and supplies are re 


the same 

evident for several months. 
foundries making railway 
flected in the orders for machinery and equipment, 
centering in the regions where a pickup is noted. New 
projects are scarce, but that some new toundries are 
in prospect is encouraging. Frank D. Chase, Inc., Chi- 
cago, has completed plans for a new foundry for the 
Bucyrus Co., Milwaukee, Wis. The Studebaker 
Corp. of America, South Bend, Ind., is reported con 
sidering the construction of an extensive modern found 
ry. The Murphy Valve Co., Inc., Majestic building, 
Columbus, incorporated to manufac 

ture valves and steamfitters supplies. This compan 

will not engage in manufacture at contem 
plates this move later. The Canadian Car & Foundry 
Co., Montreal, is seeking a site for a plant in Toronto 
Recent inquiries for electric melting units have been 
better cl The Bario Metals Corp., New 
will install four new electric melting furnac 

Ryan & Co., Philadelphia 


South 


recently has been 


once, but 


ofa aracter. 


York, 


purchased from 


T 
ae 


A t Pittsburgh District 

M RI t 5 ted foundry equipme cles 
the Pitt strict than has bee present at \ 
t r ring vea Chis not alone a 4 | ) 
qu es ere ire A large nb ( ent, bu 
numerous and in addition quiries 
. appear to be more alive and ve 101 
sing } orn is st \ 

the ttsburgh district is g iting 
S ( lete equipment, having been granted 
ypert yy a chamber of commerce for its building. This 
equipment wil nclude two 108-inch cupolas, a motor 
drive lower, sand machinery, flasks, etc The Clifton 
Pratt Co., 1224 West Eighth street, Cincinnati, is inqui 
g for four tumbling mills, 20-inch or 36-inch, with ot 
ut exhaust; one 36-inch or 42-inch cupola, 5 or 7-ton 

per hour capacity; and one sand blast outfit. A foundry 
() ( Columbus is obtaining quotations on five hand 
squeezer molding machines from Pittsburgh sellers Ch 
Keller Foundry Co., Willow street, Knoxville, Tenn., wants 


electric furnace 
Logan, VW 


The Sharpsburg Found- 


for an 
Machine Shops, 


Va., for brass melting purposes 


i band saw, and the latest inquiry 


s reported from the Guyan 


y Co. Sharpsburg, Pa., in addition to two 10-ton yard 


wants a cupola, flasks, etc. Several other foundries 


are seeking < including the American Car & Foundry 
Co., Huntington, W. Va., two 10-t 

ranes with 90-ioot span, Steel Co., Johns 
10-ton mill 
floor This 


' , 
Pittsburgh seller upon a 


ranes 
which electric 
and the 


two 5-ton and 


wants 
Lorain 
one 


town, Pa., wanting type 
] 


cranes for its steel foundry’s shake out com- 


number 
ot flasks, a 4000-pound 
ladles, and four 600-pound trolley ladles \ local 


pany has closed with a 


turn table, tumbling 


barrel, two 
buggy 


seller also has disposed of a motor-driven blower to a 


indry in Washington, Pa., and a motor-drive testing 
machine to be shipped to South America During 
past two weeks considerable improvement has 
+ + hoa leset } ; ‘ } ; 
{ I yidir y macnine industry and iquiries CIO tiie 
ade are tairly numerous In addit 
elerred t t! Con we t ‘S { G te ( 1] 
is 1 quiry it I I SevVe i N 4 


ecently has installed two mo ¢ ts i e Lima | 

ynotive Works, Lima, O., and anot! rder recently re 
eived by it from the National Radiator ( New Castlk 
Pa. One order just received by this terest involves two 
arge rollover machines bought through t National $ 

ly Ce Toledo, O., for shipment to t Union Tool ¢ 

| Cal. One encouraging feature f this pros tive 

| ( é usiness is that 
oO 7; or ¢ sed + +/) 
Wis VER proven 
t |" s { > 

Ss cede d tne S lati > 

mi While more toundries art tha ‘ 
egini the year there does » be additio 

s Ss Ss ply etter adist ut ypta ‘ 

r( S Equipment lies I 

1g n absolute ( 5 

lases.= al t t a nil In | | es re t 
ealers y cases di mut be ) Cc! 

t t r] Cadilla mids eed ind ‘ 
erect ve started shortly, August 1 eing set as 

it s completio Other new work in the West 1 

king he proposed foundry for the Haskell & Barl 
Car Ce it Michigan City, Ind., seems to hav be 
jlanketed by this company’s merger with +! Pullman ( 
A maker of molding machines recently shipped an orde 


{ moderate size to England and a few machines to F: 


Domestic buying has been lacking. Some demand has be 
met recently for ladles and an o is?rol ipola has hee 
old, but interest lags 
quiry Steady 1 
SELLERS ) round! y equipment report that yusIN« 
over the past fortnight has slowed up somewhat and 


that February, on the whole, has not made as favorabk 


January Such buyi 


showing as 


been scattered and made up principally of orders f 


single items. However, inquiry has bee 


indicating considerable equipment will in all like 


purchased as soon as conditions become more settled \t 
present, while some foundries specializing articulay 


of work, such as pipe and sanitary war operating at 
around normal, others, the jobbers generally, are still ru 
ning along at around 25 to 35 per cent of capacity At the 
same time, there is little new construction necessitating at 


The 


1urch street, New 


American Car & Foundry Co., 30 
York 
of structural steel for an addition to its plant at 
ington, W. Va., but as far as can be k d, little 
will be required While Booth & 
York City and 


tive equipment 


600 to 

Hunt 
found 
Flinn, 


bidders on 


City, is inquirin tor 


Pittsburgh, are low 
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